Cross-cultural construct validation of the learning transfer system inventory in Tawian by Chen, Hsin-Chih
Louisiana State University
LSU Digital Commons
LSU Doctoral Dissertations Graduate School
2003
Cross-cultural construct validation of the learning
transfer system inventory in Tawian
Hsin-Chih Chen
Louisiana State University and Agricultural and Mechanical College, hcalbertchen@yahoo.com
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_dissertations
Part of the Human Resources Management Commons
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Doctoral Dissertations by an authorized graduate school editor of LSU Digital Commons. For more information, please contactgradetd@lsu.edu.
Recommended Citation






CROSS-CULTURAL CONSTRUCT VALIDATION OF THE LEARNING 








Submitted to Graduate Faculty of the  
Louisiana State University and  
Agricultural and Mechanical College 
 in partial fulfillment of the  
requirements for the degree of  





















B.S., Feng-Chia University, 1995 















































I wish to express my gratitude to my major professor, Dr. Elwood F. Holton III, who 
serves as a mentor and coach to guide me through this study. He encouraged me to go beyond 
the scope of the planned research agenda to explore meaningful results and to find true answers. 
I found that such inspiration has helped accelerate my scholarly development. He was also the 
major funding person for my research assistantship award, which not only provided financial 
support to help me through this program but also created some opportunities for me to access 
excellent research and practice.  
 Appreciation also goes to my committee members: Dr. Reid Bates, Dr. Michael Burnett, 
Dr. Donna Redmann, and Dr. James Wandersee for their time, input, and support to this 
dissertation. Dr. Bates, one of my major HRD professors, deserves special recognition. He 
offered me an opportunity for joint research and led me through the studies, which was an 
invaluable experience for me to learn and grow. Dr. Burnett’s expertise in statistics helped 
ground my quantitative research skills. All the encouragement and kind words from Dr. 
Redmann and Dr. Wandersee were also greatly appreciated. I especially appreciate Dr. Sharon 
Naquin who partially funded my assistantship and provided support and encouragement in any 
way she could. 
 I would also like to thank Dr. H. Dennis Wu from the School of Mass Communications, 
who served as a backward translator for this study. His willingness to contribute his time and 
share his bilingual skills in the translation process made the research design possible and 
successful.  
 I would be remiss if I did not address the contribution of the following individuals who 





Shui-Hsing Chan, Yen-Ling Chang, Joyce Huang, Ivy Hsu, Daniel Kuo, Alan Lee, Hsiang-Chi 
Lin, Juo-I Lin, Chen-Lin Tsai, Wen-Hsiung Liu, Angel Liu, David Wang, Dr. Jung-Chung Wu, 
and Dr. May Yu.  
 Last, I would like to thank my colleagues, Kit Arnett, Ted Ball, Jennifer Miller, Judy 
Redmann, and Malice Warren and a group of graduate students in the School of Human 




















































LIST of TABLES…………………………………………………………......……………… 
 
ix





CHATPER 1 INTRODUCTION…………………………………………………………….. 1
  Brief Introduction of HRD in Taiwan…………………………….....……… 1
  Training Evaluation Practices…………………………………….....……… 6
  Transfer of Learning………………………………………………………... 8
  Learning Transfer System Inventory (LTSI)……………………………….. 10
  Importance of the LTSI in Taiwan………………………………………….. 11
  Problem Statement………………………………………………………….. 13
  Purpose Statement…………………………………………………………... 14
  Research Questions……………………………………………….....……… 14
 
CHAPTER 2 REVIEW OF LITERATURE………………………………….……………… 15
  Development of the LTSI…………………………………………………... 15
   Construct Validity of the LTSI: Study One ………………………... 15
   Construct Validity of the LTSI: Study Two………………………... 18
   Convergent and Divergent Validity of the LTSI…………………… 26
   Cross-Cultural Validation of the LTSI……………………………... 32
   Criterion Validity of the LTSI: Study One…………………………. 35
   Criterion Validity of the LTSI: Study Two………………………… 36
   Criterion Validity of the LTSI: Study Three………………….……. 40
   Criterion Validity of the LTSI: Study Four………………………… 42
   Administration of the LTSI…...……………………………....……. 44





  Literature Review on Transfer of Training……………………….....……… 47
   Definition of Transfer of Training………………………….....……. 47
   Typology of Transfer of Training and Outcomes…………………... 48
   Factors Affecting Transfer of Training……………………….……. 50
   Advanced Issues: Managing Transfer Interventions………….……. 51
  Review of Cross-Cultural Studies………………………………………….. 54
   Cross-Cultural Instrument Development Issues……………...…….. 55
   Cross-Cultural Instrument Development Methods…………………. 56
   Extensive Review on the Sequential Forward-Backward Instrument 
Translation Method………………………………............................. 59
CHAPTER 3 RESEARCH METHODOLOGY……………………………………………... 63
  Research Design Overview………………………...……………………….. 63
  Population and Sample……………………………………………………... 63
  Instrumentation…………………………………………………………….. 65
  Instrument Translation Process…………………………………………….. 66
   Forward Translation……...…………………...........................……. 67
   Backward Translation….…………………………………………… 68
   Subjective Evaluation of Preliminary Version……………………... 69
   Results of the Subjective Evaluation………………………….……. 69
   Objective Evaluation of Preliminary Version…………….………… 70
   Results of the Objective Evaluation………………………………… 71
   Pilot Test of the Experimental Version…….……………………….. 73
   Results of the Pilot Test of the Experimental Version……………… 73
   Administration of the TLTSI…………………….....................……. 74
  Methodologies for Research Questions………...……………….......……… 74
   Research Question One……………………………………….……. 75
   Research Question Two……………………………………………. 77
   Research Question Three…………………………………………… 77
  
CHAPTER 4 RESULTS AND FINDINGS………………………………….……………... 79
  Research Question One…………………………………………………….. 79
   Exploratory Factor Analyses………………………………….……. 79
    Training in Specific Domain…………………………………. 80
    Training in General Domain…………………………………. 82
    Summary of the 68 Item Analyses…………………………… 83
   Extended Analysis for Research Question One……………………. 85
    Training in Specific Domain…………………………………. 86
    Training in General Domain…………………………………. 89
    Summary of Extended Analyses for Research Question 
One……………………………………………………………. 90
  Research Question Two……………………………………………………. 93
   Comparisons across Organizational Types………………………… 94
   Comparisons across Organizations………………………………… 98
   Comparisons across Training Types………………………….……. 102
   Summary of Research Question Two………………………………. 106






CHAPTER 5 DISCUSSIONS, CONCLUSIONS, AND FUTURE RESEARCH 
DIRECTIONS………………………………………………………………………………. 110
  Discussions, Limitations, and Conclusions for Research Question 
One………………………………………………………………………… 110
  Discussions, Limitations, and Conclusions for Research Question Two 
and Three…………………………………………………………………... 115
  Future Research Directions………………………………………………... 119
  Suggestions for Revisions of the Original LTSI…………………………... 120
  Implications for Cross-Cultural Instrument Development………….…….. 122
  Practical Implications for HRD in Taiwan………………………….…….. 124





















E SECTION ONE OF THE TLTSI IN ENGLISH……………………………. 
 
174
F TLTSI ADMINISTRATION GUIDE IN ENGLSIH……………………….. 
 
176
G SAMPLE INFORMATION…………………………………………………. 
 
180




I RESULTS OF TWO-WAY MANOVAS………………….………………... 
 
198
J LETTER OF PERMISSION………………………………………….……... 220
  







LIST OF TABLES 
 
Table 1. Definitions of Transfer Climate Constructs……………………………………….. 
 
16
Table 2. LTSI Selected Demographics……………………………....................................... 
 
22
Table 3. LTSI Scale Definitions and Sample Items………………………………………… 
 
23
Table 4. Selected Scales, Sub-scales, and Validation Techniques Used in Bookter (1999)... 27
 
Table 5. Correlations and Partial Correlations Examining the Nomological Network of the 
LTQ Factors with All of the Comparison Measures……….………………………………. 
 
30
Table 6. Factor Reliabilities, Average Major Factor Loadings, and Other Factor Loadings 
of the LTSI Factors in Thailand………………………………………………….…………. 
 
34
Table 7. Summary of Sub-scale Measures of Seyler et al. (1998)..……….………………... 
 
38
Table 8. Summary of the LTSI development……….………………………………………. 
 
45
Table 9. Comparisons of Cross-cultural Instrument Development Methods…..…………… 
 
58
Table 10. Example of Objective Evaluation Instrument for Translation …………………... 
 
70
Table 11 Factor Loading for Training in Specific Domain of the 45-Item Analysis……….. 
 
81
Table 12 Factor Loading for Training in General Domain of the 23-Item Analysis……….. 
 
83
Table 13 Factors, Reliabilities, and Items Comparisons of the 68-Item Analyses between 
LTSI in Thailand, in the U.S.A, and in Taiwan…………………………………………….. 
 
84
Table 14 Factor Loading for Training in Specific Domain of the 63-Item Analysis……….. 
 
86
Table 15 Explanations of Decisions Made for Item Deletion………………………………. 
 
88
Table 16 Factor Loadings for Training in General Domain of the 26-Item Analysis………. 
 
90
Table 17 Factors, Reliability, and Items Comparisons of the 89-Item Analysis between 
LTSI in Thailand, in the U.S.A, and in Taiwan…………………………………………….. 
 
91
Table 18 Inter-Factors Correlations of the TLTSI………………………………………….. 
 
92
Table 19 Mean Values of the TLTSI Factors………………………………………………. 
 
93











Table 22 Results of Post Hoc Comparisons across Organizations…………………………. 
 
95
Table 23 Sample Descriptions for Organizations………………………...………………… 
 
98
Table 24 Multivariate Tests of Significance, Effect Size, and Power for Organizations…... 
 
99
Table 25 Results of Post Hoc Comparisons across Organizations…………………………. 
 
100
Table 26 Sample Descriptions for Training Types…………………………………………. 
 
103
Table 27 Multivariate Tests of Significance, Effect Size, and Power for Training Types…. 
 
103
Table 28 Results of Post Hoc Comparisons across Training Types………………………... 
 
104









LIST OF FIGURES 
 
Figure 1. HRD Evaluation Research and Measurement Model……………………………... 
 
20




Figure 3. Conceptual model for motivation to transfer……………………………………… 
 
37
Figure 4. Conceptual model for Transfer of Learning in Bates et al.’s study………….......... 
 
41
Figure 5. Conceptual Framework for Managing Learning Transfer Systems……………….. 
 
54









 Human Resource Development has historically made a large contribution to Taiwan’s 
economic growth. Organizations in Taiwan perceive training as one of their top priorities to 
maintain their competitive advantage. Although many organizations have spent considerable 
money on training, there has been a lack of a comprehensive, generalizable, psychometrically-
sound instrument to investigate transfer of learning in Taiwan. This study cross-culturally 
validated the constructs of the Learning Transfer System Inventory (LTSI) for use in Taiwan. By 
doing so, HRD practitioners in Taiwan can benefit by having an instrument to diagnose 
intervening variables and improve individual performance. 
 The LTSI was translated through a rigorous forward-backward translation process 
including qualitative, quantitative, and pilot evaluations with feedback loops. A heterogeneous 
sample 583 trainees from 20 different organizations and 71 different training were surveyed. The 
results showed that 15 factors were valid for use in Taiwan constituting two training domains, 
Training in Specific and Training in General. The reliabilities of the 15 validated factors ranged 
from .65 to .92, and only one of those were less than .75.  
 This study also assessed transfer system characteristics across different situational 
variables (organizational type, organization, and training type) and individual variables (gender, 
age, education, job type, hours of training experience in current organization, years of total job 
experience, and years of job experience in current organization). The results suggested that non-
profit organizations appeared to have a stronger transfer system than other types of organizations. 
Similar types of organizations may have similar but not identical transfer systems. The results 
also suggested that the situational variables were the true source of variance rather than the 





This study found that when the quality of translation is controlled, scales with low 
reliability can create translation problems which, in turn, influence the factor structure. This 
suggested that the reliability of scales should always be examined before translating an 
instrument.  
 Finally, this study has created many opportunities for understanding transfer processes, 
both cross-culturally and in Taiwan. It also provides a valid, generalizable, culturally appropriate 
instrument to help unleash human expertise and establish HRD accountability in Taiwan. Future 











 The Learning Transfer System Inventory (LTSI) is a theoretically-based, 
psychometrically-sound, generalizable instrument used to diagnose an organization’s strengths 
and weakness for learning transfer (Bookter, 1999; Holton, Bates, & Ruona, 2000). In this study, 
transfer of learning is defined as “the effective and continuing application, by trainees to their 
jobs, of the knowledge and skills gained in training-both on and off the job” (Broad & Newstorm, 
1992). This study seeks to validate the constructs of the LTSI in Taiwan. By so doing, Human 
Resource Development (HRD) practitioners in Taiwan can take advantage of the instrument to 
improve individual performance results from training.  
Brief Introduction of HRD in Taiwan 
HRD is a relatively new profession but not a new concept in Taiwan. A review of the 
history of human resource development in Taiwan vividly illustrates that HRD has been 
embedded in the government’s human resource policy and linked to economic growth since 1953. 
The Taiwanese government has long perceived that developing highly competent human 
resources will lead to the nation’s economic growth (Kuo & McLean, 1999). 
HRD has been instrumental in Taiwan’s economic miracle in Asia since the 1960s. 
Taiwan has been perceived as one of the four “little dragons” (i.e., the most rapidly industrialized 
countries) in East Asia, along with Hong Kong, Singapore, and Korea. Yuen (1994) asserted that 
Taiwan’s government has created technical training and vocational schools that have 






This factor has led Taiwan to be one of the most powerful economies in the world. In the 
mid 1990s, the Asian economic recession crashed most Asian countries’ economies. Surprisingly, 
Taiwan was one of the countries least affected by the economic crisis. According to the global 
competitiveness report of the World Economic Forum, published by the Center for International 
Development at Harvard University, Taiwan was ranked 6th, 4th, and 11th in global 
competitiveness across the world in 1998, 1999, and 2000, respectively (Schwab, Porter, Sachs, 
Warner, & Levionson, 1999; Porter et al., 2000). And the 2002 global competitiveness report 
showed that Taiwan was ranked even higher than ever. The report showed that Taiwan was 
ranked 3rd in growth competitive ranking, trailing the U.S.A. and Finland (Schwab, Porter, & 
Sachs, 2002). Although other factors such as government financial policies or market forces may 
influence Taiwan’s economic growth, the government policies that highly value human capital 
definitely point out the contribution of HRD to Taiwan’s economic growth. Indeed, in a country 
with limited natural resources such as Taiwan, the importance of human capital is a more vital 
concept than in countries with fruitful natural resources such as the United Sates or China. 
In recent years, due to the new era of globalization, organizations in Taiwan have been 
facing more rigorous competition than ever. As a result, HRD has received additional attention in 
both public and private sectors. Based on computer literature searches, knowledge management, 
organizational learning, and training appear to be three of the most popular issues in Taiwan.  
In the public sector, Taiwan’s government has embedded the concept of HRD into the 
government transformation process. Several recent government policies have reflected the 
intensive need for human development. One of the most dramatic government policies putting 






Servant Life-Long Learning Passport” (CSLLLP), which is approved by the Central Personnel 
Administration Department, Executive Yuan (CPA 200264 Act, 2001).  
The vision of the CSLLLP legislation is to build an integrated human resource system by 
promoting innovation, continual learning, and employee learning initiatives to effectively and 
efficiently increase civil service to citizens with an ultimate goal of creating a learning 
government. The details of the CSLLLP include the following:  
• All civil service departments and units are advised to distribute the vision and objectives 
of life-long learning via intranet, poster board, and other media.  
• Civil servants are required to attend at least 20 hours of training per year provided by the 
civil service development institute and other certified training agencies. 
• Civil servants attend training that matches their job needs; the training time will be 
compensated as service time leave. 
• Civil servants are encouraged to attend more than 20 hours of training per year. The extra 
training hours taken will be one indicator for their performance appraisal. 
• All training civil servants attend will be recorded in the CSLLLP. 
• Supervisors of civil servants are responsible for providing incentives to promote learning 
as well as evaluating learning gains. 
• Departments of civil service are encouraged to facilitate regional units to conduct needs 
assessment. 
• Certified training agencies are required to build an up-to-date World Wide Web to ensure 






In private sectors, training has been a prevalent concern for organization decision makers.   
In 1997, a major industrial and business magazine, Common Wealth, conducted a nation-wide 
study to rank the top 1000 companies in Taiwan. They reported that the top two priorities of the 
companies were training and development and research and development. As high as 42.2% of 
the companies perceived that training and development was the highest priority with which they 
needed to deal (Chuang, 1997). In 1998, the report revealed that training and development 
remained the top priority for the companies. Of the top 1000 companies, 47.8 % responded that 
training and development was the priority for their companies (Chuang, 1998).  Although the 
magazine did not report this information in the years 2000 and 2001, it is reasonable to presume 
that training and development is still one of the most dominant priorities for organizations in 
Taiwan.  
Quite surprisingly, in spite of the fact that companies perceive training and development 
as the top priority, HRD in Taiwan has not been perceived as a solid profession and practitioners 
are still struggling to pursue a legitimate professional identity. Two reasons might explain this 
phenomenon. First, many organizations either outsource training or have their managers engage 
in HRD activities such as instructional design, material development, and training. In this case, 
people do not perceive HRD as a profession in Taiwan because they perceive HRD tasks as part 
of managers’ job functions. Second, HRD academic programs are conducted in different 
departments though they share some similar research interests. In Taiwan, there has not been a 
department titled “Human Resource Development” yet. However, various departments provide 
HRD courses. These departments include human resource management, labor relations, adult 






departments do not perceive they are HRD professionals. Therefore, both situations contribute to 
HRD’s identity problem in Taiwan.  
As mentioned earlier, the concept of HRD has been used for years in Taiwan, but the 
term “HRD” has only been used for about a decade. In the 1990s, Taiwanese scholars brought 
the western HRD concept back to Taiwan (Lien & McLean, 2001), which has been dramatically 
influencing Taiwan’s current HRD practices and research.  
Similar to the U.S.A., there is no consensus on a definition of HRD due to the 
multidisciplinary nature of HRD in Taiwan. One scholar (Lee, 2000) adopted Nadler’s and 
McLagan’s models to define HRD. He depicted HRD as containing three domains: individual 
development, career development, and organizational development. He defined HRD as planned 
learning activities provided by employers in a certain period of time to lead behavior changes 
and personal growth. Generally, when referring to HRD in Taiwan, one will perceive it to be the 
same as training. Others will consider HRD as one aspect of human resource management (Lien 
& McLean, 2001). 
Current HRD research interests in Taiwan include HRD competencies (Lee, 1994), cross-
cultural study (Chen & Mink, 1995; Chen, 1995; Chen, 1997; Chen & Wu, 1999), HRD history 
(Kuo & McLean, 1999), management philosophy and organizational climate (Lin, 1991), 
employee development (Chen, 2001), and the learning organization (Hong, 2000; Lien, Yang, & 
Li, 2002). Some researchers focus on cutting edge areas such as training evaluation (Huang, 
1999; Lin & Chiu, 1997), knowledge management (Shue, 1998), transfer of training (Hsiao & 
Chen, 1998; Hsiao & Chen, 2000; Hsiao, Chen, & Chen, 2000; Chang & Tien, 1994), and e-






and practices have been recently influenced by HRD research and practices in the U.S.A. Not 
surprisingly, the areas of interest highly overlap between these two countries.  
Training Evaluation Practices 
Training evaluation is one of the dominant trends (Phillips, 1999) and has long been an 
issue for HRD. In HRD evaluation practices, the most popular model of evaluation is 
Kirkpatrick’s four-level model (Kirkpatrick, 1967, 1994). The model includes four levels: 
reaction, learning, behavior, and result. This model has been widely used in HRD practices for a 
long period of time. Current training evaluation practices focus on reaction and learning levels; 
relatively few have been done on behavior and result levels (Bassi & Van Buren, 1999).  
Based on the Kirkpatrick model, some evaluation research has been done on expanding 
or refining the model to increase its breadth and depth. For example, Phillips (1997) added a fifth 
level named return on investment (ROI). Kaufman and Keller (1994) divided reaction level into 
two parts: enabling and reaction; they also added a fifth level called societal outcomes.  
Other than the expansion or refinement of the Kirkpatrick model, criticism has suggested 
three major points that challenge the assumptions of the model. First, the reaction level, which is 
the most widely used level in HRD practices, should not be used as a sole training outcome to 
represent training effectiveness (Holton, 1996). Second, training outcomes among the four levels 
are not appropriately linked (e.g., reaction level and learning level), or the relationships among 
them are not necessarily hierarchical (Alliger & Janak, 1989; Alliger, Tannebaum, Bennett, & 
Traver, 1997). Last, the model is too simple and fails to identify other factors that may affect 
training effectiveness, and the model does not clearly illustrate how to measure these outcomes 






states and the relationships among factors; it may cause more confusion instead of helping to 
solve problems. 
However, some recent empirical research suggests that the reaction level is a multi-
dimensional construct (Morgan & Casper, 2000; Tracey, Hinkin, Tannebaum, & Mathieu, 2001).  
These researchers suggested that when treating reaction as a multi-dimensional construct, the 
link between reaction (e.g., utility reaction) and learning is plausible, though still low.  
Putting these disputes aside, several forces have pushed HRD to be more effective. These 
forces are both external and internal. External forces such as organizational reengineering, 
downsizing, and globalization have resulted in organizations demanding more skilled workers to 
improve performance, to increase productivity, and even to help retain organizations’ 
competitive advantages. To respond to these forces, assessing HRD effectiveness will be the 
only way to demonstrate HRD’s accountability. Internal forces, such as the HRD’s identity issue, 
have also pushed HRD professionals to demonstrate the effectiveness of HRD interventions. 
Indeed, the HRD profession has been seeking to be a strategic partner in organizations. Without 
effective, accountable, evaluation, it is less likely that HRD can demonstrate its contribution to 
the organization’s transformation process.  
Holton (1996) proposed a model that provided a conceptual framework for HRD 
evaluation and research. This model differs from the Kirkpatrick model because it provides 
factors that may influence the evaluation process and illustrates relationships among the factors. 
The model contains three primary outcomes: learning, individual performance, and 
organizational results. The learning and individual performance outcomes represent individual 






behavior. These outcomes are proposed to be a function of ability, motivation, and environment 
elements; and the motivation elements are further influenced by secondary factors such as 
personality and job attitudes.  
Transfer of Learning 
Broad and Newstrom (1992) stated that “transfer of training is the effective and 
continuing application, by trainees to their jobs, of the knowledge and skills gained in training-
both on and off the job” (p. 6).  The terms “transfer of training,” “transfer of learning,” “training 
transfer,” “learning transfer,” and “transfer” are perceived as interchangeable terms in the HRD 
field. Transfer of learning is one of the core components to link learning to performance. The 
ASTD state of the industry report (2002) showed that world-class organizations in its 
benchmarking forum spent 63.4 million dollars on formal training expenditures. The total 
training expenditures represent about 2.7 percent of the training eligible employee’s payroll. 
Considering total training expenditures per training eligible employee, these organizations spent 
more than 1000 training dollars per employee (Van Buren & Erskine, 2002). The report provides 
some evidence that organizations believe training will lead to performance improvement; 
otherwise, they would not spend the great amount of expenses on training. However, estimates 
are that as little as 10% of training expenditures resulting in transfer (Georgenson, 1982, as cited 
in Baldwin & Ford, 1988). Broad and Newstrom (1992) estimated that over 80% of 
organizational trainees are not fully applying skills and knowledge they learn from training to the 
job. With low levels of transferred skills and knowledge, the expectation of organizational 
decision makers that training will lead to performance improvement may not be valid. The lack 






pay off. Worse yet, they may conclude that training is ineffective. However, the lack of positive 
training results may not solely be a training problem; it is more than likely that it comes from 
transfer problems. Therefore, transfer of learning is an important research area that HRD 
researchers need to pay attention to in order to help HRD to be effective. In other words, this 
area is the key to linking learning to performance.  
Research on transfer of learning has been growing after Baldwin and Ford’s (1988) 
review. For example, Human Resource Development Quarterly (HRDQ) has published at least 
one referred article associated with learning transfer since 1990. Not surprisingly, many articles 
on transfer of learning were selected as feature articles. Research on factors affecting transfer of 
learning includes three main streams: trainee characteristics, work environment, and training 
design factors (Baldwin & Ford, 1988). For example, research on trainee characteristics has 
found that matching learner’s learning styles to training contents will lead to higher learning 
achievement (Ingham, 1991). Personality traits such as self-efficacy (Tracey et al., 2001; 
Quinones, 1995) and job attitude (Noe & Schmitt, 1986) are related to training motivation. 
Research focusing on training design factors has found that transfer strategies such as relapse 
prevention (Wexley & Nemeroff, 1975) or matching training content to job utility (Bates, Holton, 
& Seyler, 1997) influence transfer. And, research on work environment such as transfer climate 
(Rouiller & Goldstein, 1993; Tracey, Tannenbaum, & Kavanagh, 1995) and opportunity to 
perform (Ford, Quinones, Sego, & Sorra, 1992) has shown that they strongly influence transfer.  
 Despite this area of research growth, Holton, Bates, and Ruona (2000) pointed out that 
research on factors affecting transfer of training has focused more on work environment factors 






whole. They introduced a new concept of “transfer system” defined as “all factors in the person, 
training, and organization that influence transfer of learning to job performance” (Holton et al., 
2000, p. 335)  
Moreover, most of the studies on transfer of learning did not use a theoretically-based 
and psychometrically-sound instrument. Holton et al. (2000) asserted that developing a 
theoretically-grounded, psychometrically-sound instrument is important for both HRD 
researchers and professionals. From the academic standpoint, researchers are responsible for 
conducting rigorous research that provides accurate results. Without such an instrument, research 
results may not be valid and may lead to incorrect conclusions. From the professional standpoint, 
a theoretically-grounded, psychometrically-sound instrument will help move the question from 
whether training works to why training works (Tannenbaum & Yukl, 1992). Such an instrument 
will help practitioners to make better decisions. Furthermore, because no consensus exists on 
which factors influence transfer of training, no study has been able to compare transfer 
characteristics across different settings (Holton et al., 2000). 
Learning Transfer System Inventory 
Holton et al. (2000) developed a generalized transfer system instrument called the 
“Learning Transfer Systems Inventory” (LTSI). The LTSI is a theoretically-based, 
psychometrically-sound instrument. It was developed by using factor analysis and the constructs 
were fit to Holton’s evaluation model. The primary purpose of LTSI is not for evaluation per se, 
though it could be used along with an evaluation tool. Rather, it is a diagnosis tool to help 






intervening variables and take action to correct problem areas inhibiting performance from 
learning.  
The LTSI includes 16 factors representing two construct domains: Training in Specific 
and Training in General. The Training in Specific domain contains 45 items measuring 11 
constructs. The 11 constructs are: Learner Readiness, Motivation to Transfer, Positive Personal 
Outcomes, Negative Personal Outcomes, Personal Capacity for Transfer, Peer Support, 
Supervisor Support, Supervisor Sanctions, Perceived Content Validity, Transfer Design, and 
Opportunity to Use. The Training in General domain consists of 23 items measuring five 
constructs. They are: Transfer Effort-Performance Expectations, Performance Outcomes 
Expectations, Resistance/Openness to Change, Performance Self-Efficacy, and Performance 
Coaching. These validated LTSI items contain 68 items in total. In addition, twenty-one test 
items are added to the current version of the LTSI for research purposes. The LTSI, its scale 
definitions, and item codes can be found in Appendix A. 
Importance of the LTSI in Taiwan 
The LTSI is important to both HRD practice and research in Taiwan. From the practical 
standpoint, as mentioned earlier, Taiwan’s government believes that developing competent 
human resources will contribute to the nation’s economic growth. Human resource development 
is important and imperative to maintain Taiwan’s economic competitiveness due to the scarce 
natural resources in Taiwan. To help maintain Taiwan’s competitive advantages and to help 
maintain the nation’s economic growth, organizations in Taiwan need to continually develop 






Transfer of training is the area that links training to individual performance. Individual 
performance, in turn, can lead to organizational performance improvement and ultimately to the 
nation’s economic growth. Therefore, the LTSI focuses on factors affecting transfer of training 
which can help HRD in Taiwan enhance the link between training and individual performance. 
The LTSI is important to Taiwan because it is a theoretically-based, psychometrically-sound 
instrument that can help organizations in Taiwan accurately diagnose the strengths and 
weaknesses of their transfer systems. With an accurate diagnosis, organizations in Taiwan can 
further intervene to improve individual performance.  
From the research perspective, the comprehensive sets of factors measured by the LTSI 
can help advance Taiwan’s transfer research. Some research has been done on transfer of 
training in Taiwan. Some focus on reviews of literature regarding transfer of training (e.g., Hsiao 
& Chen, 2000). Others focus on conceptual and empirical studies (e.g., Chang & Tien, 1994). 
However, research on investigating factors affecting transfer of training in Taiwan is not as 
comprehensive as those proposed by the LTSI. Specifically, most of the transfer research in 
Taiwan may just investigate selected transfer factors. For example, Chuo (1997) investigated the 
factors affecting transfer of training in insurance companies. The factors included in her study 
were Supervisor Support, Content Validity, Trainee Attitude, Peer Support, and Rewards. Chen 
(1997) studied factors of the work environment and trainee characteristics relating to transfer of 
training. The work environment factors included in his study were Supervisor Support, Peer 
Support, Reward System, Organizational Climate, and Organizational Culture, while the trainee 
characteristics factors included Motivation to Transfer and other scales such as Self Regulation, 






outcomes Expectation. Of the existing transfer research in Taiwan, none focuses on developing a 
generalizable transfer instrument. Due to the lack of a generalizable instrument, the results of 
transfer research are difficult to compare from one study to another.  Therefore, a generalizable 
transfer instrument is needed in Taiwan. Furthermore, the generalizable LTSI has been validated 
in the U.S.A. and in Thailand (Holton et al., 2000; Yamnill, 2001). If the LTSI is validated in 
Taiwan, researchers in Taiwan will be able to examine transfer system characteristics across 
settings and understand the transfer process better.  
 In addition, little cross-cultural research has been done on transfer of training. According 
to Bhawuk and Triandis (1996), cross-cultural study should start from the similarities before the 
differences can be compared. This study can also serve as a means toward cross-cultural 
comparisons on transfer systems. If the 16 LTSI factors are validated in Taiwan’s settings, it will 
establish the similarities of the transfer system factors between the U.S.A. and Taiwan. One 
could then compare transfer system characteristics of organizations between these two countries.  
Problem Statement 
 As described earlier, up to half of the top 1000 organizations in Taiwan perceived 
training as their organizational priority and training expenditures for both private and public 
sectors have been increasing (Chang & Tien, 1994). Because of the priority on training and 
increasing expenditures on training, organizations will want to know if training has led to higher 
performance and has created better organizational results. However, a study conducted by Lin & 
Chiu (1997) found that training evaluation practices in Taiwan focus more on reaction and 
learning levels than on transfer and organizational results. In order to focus on transfer issues, 






However, there is no generalizable, validated instrument in Taiwan. Hence, it is difficult to 
properly evaluate training results in Taiwan. 
Purpose Statement 
 The purpose of this study is to validate the LTSI for use in Taiwan and to describe 
learning transfer systems in Taiwanese organizations participating in this study. 
Research Questions 
This study will answer the following research questions. 
1. Are the LTSI’s 16 factors valid for use in Taiwan’s organizations? 
2.  Based on the validated Taiwanese version of the LTSI, are there differences in perceived 
transfer system factors across three situational variables: organizational types, 
organizations, and training types in Taiwan?  
3. Based on the validated Taiwanese version of the LTSI, are there differences in perceived 
transfer system factors across selected individual demographics including gender, age, 
education, job type, hours of training experience in current organization, years of total job 












REVIEW OF LITERATURE 
This chapter will contain three sections of literature review. The first section focuses on 
reviewing the development of the LTSI. The second section focuses on reviewing transfer of 
training research. The final section of this chapter reviews cross-cultural studies.  
Development of the LTSI 
 This section will review the development of the LTSI. The section contains eight LTSI 
studies in six parts. Two studies that examine the construct validity of the LTSI are first 
introduced. Next, one study that investigates the divergent and convergent validity of the LTSI is 
reviewed. Third, one study that explores cross-cultural construct validity of the LTSI is described. 
Fourth, four studies related to the criterion validity of the LTSI are then reviewed. Fifth, a review 
on how the LTSI can be administrated is conducted. Finally, the author provides a summary for 
the development of the LTSI.  
Construct Validity of the LTSI: Study One 
Holton, Bates, Seyler, and Carvalho (1997) conducted a study titled “Toward Construct 
Validation of a Transfer Climate Instrument.” This study was a milestone in the development of 
the LTSI.  This study resulted in a validated instrument named the Learning Transfer 
Questionnaire (LTQ). The LTQ is the first version of the LTSI. The research questions of the 
Holton et al. (1997) study included: 
1. Will exploratory factor analysis of items from the Rouiller and Goldstein instrument 






2. Will exploratory factor analysis of an expanded transfer climate instrument result in 
an interpretable factor structure of latent transfer climate constructs? (p. 276) 
Roullier and Goldstein (1993) proposed several situational cues (e.g., goal, social, task 
and self-control) and consequences (positive, negative, and no feedback and punishment). Their 
transfer climate constructs are shown in Table 1. 
Table 1 
Definitions of Transfer Climate Constructs 
Situational cues. Cues that serve to remind trainees of their training or provide them with an opportunity to use their 
training once they return to their jobs. 
• Goal Cues. These cues serve to remind trainees to use their training when they return to their jobs; for 
example, existing managers set goals for new managers that encourage them to apply their training on the 
job. 
 
• Social cues. These cues arise from group membership and include the behavior and influence processes 
exhibited by supervisors, peers and/or subordinates; for example, new managers who use their training 
supervise differently from the existing managers. (This is reverse-scored). 
 
• Task cues. These cues concern the design and nature of the job itself; for example, equipment is available 
in this unit that allows new managers to use the skills they gained in training. 
 
• Self-control cues. These cues concern various self-control processes that permit trainees to use what has 
been learned; for example, “I was allowed to practice handling real and job-relevant problems.” 
 
Consequences. As employees return to their job and begin applying their learned behavior, they will encounter 
consequences that will affect their further use of what they have learned. A number of different types of 
consequences exist. 
• Positive feedback. In this instance, the trainees are given positive information about their use of the trained 
behavior; for example, new mangers who successfully use their training will receive a salary increase. 
 
• Negative feedback. Here, trainees are informed of the negative consequences of not using their learned 
behavior; for example, area managers are made aware of new managers who are not following operating 
procedures. 
 
• Punishment. Trainees are punished for using trained behaviors; for example, more experienced workers 
ridicule the use of techniques learned in training (This is reverse-scored). 
 
• No feedback. No information is given to the trainees about the use or importance of the learned behavior; 
for example, existing managers are too busy to note whether trainees use learned behavior. (This is reverse-
scored). 
Note. From “The relationship between organizational transfer climate and positive transfer of training,” by J. Z.  







 The items used for Holton et al. (1997) were based on 63 items validated from a pool of 
over three hundred items by Rouiller and Goldstein. After reviewing the 63 items, they deleted 
14 items because of the inappropriateness of the items for the organizations they studied. They 
added 17 items representing the Opportunity to Perform construct to complete the final 66 items 
for the instrument they used for the study. Participants in the study were 189 operating 
technicians at a petrochemical manufacturing facility. Exploratory common factor analysis was 
used to test if latent constructs were consistent with the factor structure proposed by Rouiller and 
Goldstein.   
 The results of the study of Holton et al. (1997) showed that people perceive transfer 
climate by organizational referents (e.g., supervisor, peer/task, or self) rather than psychological 
cues as suggested by Rouiller and Goldstein (e.g., goal cues or social cues). The factor analysis 
in the study extracted nine transfer climate constructs. These constructs include: Supervisor 
Support, Opportunities to Use, Peer Support, Supervisor Sanction, Personal Outcomes Positive, 
Personal Outcomes Negative, Resistance, Content Validity, and Transfer Design.  
 In closing, Holton et al. (1997) proposed five steps of a research agenda for future 
research. The agenda includes the following: 
1. Enhancing the short scales by adding items and conducting construct validation 
analyses on the new scales. 
2. Identifying and testing additional transfer constructs to improve the instrument. 
3. Testing the stability of the identified constructs through various work groups and 






4. Conducting criterion validity studies to examine the relationship of the identified 
transfer constructs with performance. 
5. Applying the refined instrument to cross-cultural settings and testing its reliability 
and validity.  
(p.111) 
Several contemporary and follow-up studies have been done by various researchers to 
achieve the research agenda (e.g., Bates et al., 1997; Bates, Holton, Seyler, & Carvalho, 2000; 
Bookter, 1999; Holton et al., 2000; Rouna, Leimbach, Holton, & Bates, 1999; Seyler, Holton, 
Bates, Burnett, & Carvalho, 1998; Yamnill, 2001). Because this section of review focuses on the 
development of the LTSI, other studies associated with the LTSI but not focusing on the LTSI 
development will not be discussed in this section (e.g., Holton, Chen, & Naquin, in press).  
Construct Validity of the LTSI: Study Two 
Holton et al. (2000) conducted research that first introduced the concept of learning 
transfer system in their study. As mentioned in chapter one, learning transfer system is a broader 
concept than transfer climate; it considers that all factors influence transfer of learning to the job. 
These factors are related to person, training, and organization.  
The primary purpose of the study of Holton et al. (2000) was to develop a valid and 
generalizable instrument to assess the transfer system. They asserted that establishing 
generalizable, psychometrically valid factors of a learning transfer system would allow HRD to 
posit valid cross-study comparisons.  Such an instrument could also reduce redundant instrument 
design. More importantly, measuring factors affecting transfer system would help HRD go 






1992). The instrument could play a role as a diagnosis tool to help identify intervening factors so 
that organizations could intervene in problem areas to help improve individual performance.  
Two research questions were proposed by the study of Holton et al. (2000) including: 
1. Will exploratory factor analysis of the Learning Transfer System Inventory (LTSI) 
result in an interpretable factor structure of latent transfer system structures? 
2. Will higher-order factor analysis of the Learning Transfer System Inventory (LTSI) 
result in an interpretable second-order factor structure of latent transfer system 
constructs? 
(p. 338) 
In the first version of the LTSI (from study one), there were a disproportionate number of 
items across constructs. For example, there were 23 items representing the Supervisory Support 
construct. The larger number of items associated with the Supervisory Support and other 
constructs were first reduced. Only the highest loading items were retained for the constructs 
with disproportionate numbers of items.   
Holton’s HRD research and evaluation model (1996) was then used as a theoretical 
framework to expand the constructs for developing the instrument. In the model, three primary 
outcomes were defined. These outcomes are learning, individual performance, and 
organizational results. The learning and individual performance outcomes represent individual 
behaviors. Learning represents internal behavior while the performance stands for external 
behavior. These outcomes are a function of ability, motivation, and environmental factors. In 
addition, the motivation elements are further influenced by secondary factors such as personality 






variables while the lighter arrows indicate secondary relationships. Primary intervening variables 
are surrounded by boxes while secondary variables do not have boxes around them. For example, 
individual performance is primarily influenced by transfer design, individual learning, 
motivation to transfer, and transfer climate. Motivation to transfer is further influenced by other 
factors such as expected utility, intervention fulfillment, job attitudes, transfer climate, and 
learning. 
 
Note: From “The flawed four-level evaluation model,” by E. F. Holton III, 1996, Human Resource Development 
Quarterly, 7, p. 17. 
 
Holton et al. (2000) first fit the nine constructs identified in version one of the LTSI to 
Holton’s evaluation model. Then, they added seven new constructs into the model that were 
















































selected based on the findings of an expanded literature review on transfer of learning fit to 
Holton’s evaluation model. These additional constructs included Performance Self-Efficacy, 
expectancy-related constructs (Transfer Effort-Performance and Performance Outcomes), 
Personal Capacity for Transfer, Performance Coaching, Learner Readiness, and Motivation to 
Transfer. Figure 2 shows how the 16 constructs fit in the model. 
 
Note: From “Development of a generalized learning transfer system inventory,” by E. F. Holton III, R. A. Bates, & 
W. E. A. Ruona, 2000, Human Resource Development Quarterly, 11, p. 339. 
 
The instrument used was divided into two sections. These two sections stood for two 
construct domains, Training in Specific and Training in General. Within the 16 constructs 
proposed in the conceptual framework, eleven constructs were used to measure factors affecting 
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a particular training program that trainees attended, while five constructs were used to measure 
factors that affect training in general but not for a particular training program. The instrument 
contained 112 items in total. Seventy-six items were used to represent the 11 constructs for 
measuring a specific training program. Thirty-six items were used to stand for five constructs 
that measure training in general. Constructs in the Training in Specific domain included Learner 
Readiness, Motivation to Transfer, Positive Personal Outcomes, Negative Personal Outcomes, 
Personal Capacity for Transfer, Peer Support, Supervisor Support, Supervisor Sanctions, 
Perceived Content Validity, Transfer Design, and Opportunity to Use. Constructs in the Training 
in General domain included Transfer Effort-Performance, Performance-Outcomes, Openness to 
Change, Performance Self-Efficacy, and Feedback-Performance Coaching.  
 Because the study of Holton et al. (2000) targeted the development of a generalizable 
instrument, the sample was selected to be as heterogeneous as possible. The study contained 
1616 subjects. The selected demographics of the study are shown in Table 2. 
Table 2 
LTSI Selected Demographics 
Organization Type N Percentage Training Type N Percentage 
Government 
• State (175) 
• Local (501) 









For-profit organization 432 26.7 Leadership/Management 175 10.8 
Nonprofit organization 192 11.9 Professional skills 80 5.0 
Public training classes 
(mostly for profit) 
316 19.6 Supervisory skills 67 4.1 
   Clerical 62 3.8 
   Communication 44 2.7 
   Computer 18 1.1 
Total 1616  Total 1616  
Note: From “Development of a generalized learning transfer system inventory,” by E. F. Holton III, R. A. Bates, & 







To answer research question one, Holton et al. (2000) used exploratory factor analysis to 
investigate the transfer system structure. Because the instrument represented two different 
domains, Training in Specific and Training in General, they used 76 items representing the 
Training in Specific domain as one pool, while 36 items characterizing the Training in General 
domain were used as another pool. The respondent-to-item ratio was 21.3:1 and 44.9:1 for the 
two domains, respectively. This ratio was considered appropriate for exploratory factor analyses 
because it is far beyond the minimum requirement of the respondent-to-item ratio suggested by 
statistical literature. According to Hair, Anderson, Tatham, and Black (1998), a ratio range from 
5:1 to 10:1 is desirable for exploratory factor analysis.   
 The results of research question one for the study showed that 68 items were retained for 
the 16 factors in total. The average loading on the major factors was .62 while that on the non-
major factors was only .05. The range of Cronbach alpha reliability was from .63 to .91. Only 
three of the factors’ alpha levels were below .70 (Positive Personal Outcomes, α=.69; Personal 
Capacity for Transfer, α=.68; Supervisor Sanctions, α=.63). Table 3 shows the results of the 
factor analysis for the study. 
Table 3 
LTSI Scale Definitions and Sample Items 
Factor Definition Sample Item # of Items α 
Training in Specific Scales 
Learner Readiness The extent to which individuals are 
prepared to enter and participate in 
training 
 
Before the training I had a 
good understanding of how it 





The direction, intensity, and persistence 
of effort toward utilizing in a work 
setting skills and knowledge learned. 
 
I get excited when I think 
about trying to use my new 












The degree to which applying training 
on the job leads to outcomes that are 
positive for the individual. 
Employees in this organization 
receive various ‘perks’ when 
they utilize newly learned 




The extent to which individuals believe 
that not applying skills and knowledge 
learned in training will lead to negative 
personal outcomes. 
 
If I do not utilize my training I 




The extent to which individuals have 
the time, energy and mental space in 
their work lives to make changes 
required to transfer learning to the job. 
 
My workload allows me time 
to try the new things I have 
learned. 
4 .68 
Peer Support The extent to which peers reinforce and 
support use of learning on the job. 
 
My colleagues encourage me 





The extent to which 
supervisors/managers support and 
reinforce use of training on the job. 
My supervisor sets goals for 
me which encourage me to 




The extent to which individuals 
perceive negative responses from 
supervisors/managers when applying 
skills learned in training. 
 
My supervisor opposes the use 





The extent to which trainees’ judge 
training content to accurately reflect 
job requirements. 
 
What is taught in training 
closely matches my job 
requirements. 
5 .84 
Transfer Design The degree to which 1) training has 
been designed and delivered to give 
trainees the ability to transfer learning 
to the job, and 2) training instructions 
match job requirements. 
 
The activities and exercises 
the trainers used helped me 
know how to apply my 




The extent to which trainees are 
provided with or obtain resources and 
tasks on the job enabling them to use 
training on the job. 
 
The resources I need to use 
what I learned will be 
available to me after training. 
4 .70 





The expectation that effort devoted to 
transferring learning will lead to 
changes in job performance. 
My job performance improves 






The expectation that changes in job 
performance will lead to valued 
outcomes. 
 
When I do things to improve 
my performance, good things 












The extent to which prevailing group 
norms are perceived by individuals to 
resist or discourage the use of skills and 
knowledge acquired in training. 
 
People in my group are open 





An individual’s general belief that they 
are able to change their performance 
when they want to. 
I am confident in my ability to 





Formal and informal indicators from an 
organization about an individual’s job 
performance. 
After training, I get feedback 
from people about how well I 
am applying what I learned. 
4 .70 
Note: From “Development of a generalized learning transfer system inventory,” by E. F. Holton III, R. A. Bates, & 
W. E. A. Ruona, 2000, Human Resource Development Quarterly, 11, pp. 344-346. 
 
They used higher-order factor analysis to answer research question 2. They adopted 
Gorsuch’s extension analysis (Gorsuch, 1997a) and his computer program, UniMult, to answer 
this question. The concept of higher-order factor analysis is that higher-order factors will be 
derived by lower-order factors that are derived by original items. In Holton et al. (2000), the 
second-order factors were derived from first-order factors that were derived from original items. 
However, the second-order factors may share some variance (covariate) with the original items 
and first-order factors. Or, both second-order factors and original items share some variance 
(covariate) with factors outside the study. These two conditions could inflate the correlation 
between first-order factors and second-order factors and may, therefore, be inappropriate to use. 
Extension analysis helps to reduce the covariance, which both the original items and first-order 
factors share with the second-order factors. 
The analyses for research question two were also divided into two sets: Training in 
Specific and Training in General. The 11 factors for the Training in Specific domain were used 
as first-order factors. With some statistical considerations, a two-factor solution was derived. The 






determined after some statistical considerations for the second-order factor analysis for the 
Training in General domain. The factor was labeled climate.  
Convergent and Divergent Validity of the LTSI 
 In addition to the two major studies associated with the LTSI development just described, 
Bookter (1999) conducted research on the convergent and divergent validity of the LTSI. The 
specific research questions of her study include: 
1. What are the theoretically-based, psychometrically-valid comparison measures 
(instruments, scales and sub scales) for the factors in the nomological network of the 
LTQ that can be used to examine the convergent and divergent validity of the LTQ? 
2. What are the convergent and divergent associations between the LTQ sub-scales and 
the comparison constructs and measures identified in question one? 
(pp. 8-9) 
Convergent validity is defined as the extent to which evidence shows the degree of 
validity of a measure, while divergent validity is defined as evidence that shows the degree to 
which a measure is not used to measure what is not supposed to be measured (Campbell & Fiske, 
1959). Nomological validity is defined as the extent to which predictions from a theoretical 
network and the concept within the theoretical network is confirmed after deliberate 
examinations (Cronbach & Meehl, 1955). 
The subjects in her study included 204 training participants from the United States Postal 
Service. Participants were asked to fill out the LTQ instrument and other comparison measures. 






Tellegan, 1988) was also used to control potential mood shifts between the time training started 
and the time training ended.   
Three instruments were used for the study: the expanded LTQ, the Training Transfer 
Environment Instrument (TTEI), and the PANAS. The TTEI contained selected scales from the 
17 comparison instruments (176 items) and was administered at the beginning of the training 
sessions. The expanded LTQ, including 146 items, was administered at the end of the training 
sessions. The PANAS included 20 items, 10 positive and 10 negative, and was administered at 
the beginning and the end of the training sessions.  
To answer research question one, Bookter (1999) extensively searched literature for 
instruments that were related to learning transfer to identify comparable measures that were 
associated with LTQ factors. Bookter adopted a systematic evaluation approach proposed by 
Robinson, Shaver, and Wrightsamn (1991) to search any appropriate instrument that was based 
on theory with good psychometric qualities. The criteria of Robinson et al.’s evaluation approach 
consist of eight components. These components include: theoretical development structure, 
available norms, inter-item correlations, coefficient alphas, factor analysis, test and re-test, 
convergent validity, and divergent validity. Fifty-two instruments were first investigated while 
17 instruments were used in her study. The summary of the selected scales and sub-scales with 
validation techniques used in her study is shown in Table 4. 
Table 4  
Selected Scales, Sub-scales, and Validation Techniques Used in Bookter (1999) 
























2. KEYS (Amabile, 
Burnside, & 
Gryskiewicz, 1995) 
      X       X   IR, CS, TR 
3. PWE (Newman, 
1977) 
X X   X X     X      IR, FA, NN, 
RS 
4. IOR (Smith, 1976)   X     X         FA, CS 
5. JDI (Smith, Kendall, 
& Mulin, 1969) 
  X    X          IR, FA, TR 
6. AFWS (Shepard, 
1972) 
   X             IR, FA 
7. TGA (Steers, 1975) X               X IR, CS 
8. LRBS (Sims & 
Szilagyi, 1975) 
       X         IR, CS, FA 
9. FSJS (Quinn, 
Staines, & Arbor, 
1979) 
          X      IR, ND 
10. WRES (Sims, 
Szilagyi, & 
McKemey, 1976) 
           X X    IR, CS, FA 
11. GPS (Taylor & 
Bowers, 1972) 
             X   IR, RA, TR 
12. SES (Sherer et al., 
1982) 
              X  IR, FA 
13. MS (Pearlin, 
Lieberman, & 
Mullan, 1981) 
              X  FA, TR, CS 
14. JDS (Hackman & 
Lawler, 1971) 
               X IR, CS 
15. IWMS (Hackman & 
Oldham, 1975) 
 X               IR, CS, RM 
16. MNQ (Steers & 
Braunstein, 1976) 
           X     IR, ES 
17. CPS (Hackman & 
Oldham, 1975) 








Comparison Instrument   
1. Work Environment Scale 
2. KEYS Environment Scale 
3. Perceived Work Environment 
4. Index of Organizational Reaction 
5. Job Descriptive Index 
6. Alienation From Work Scale 
7. Task-Goal Attribute Scale 
8. Leader Reward Behavior Scale 
9. Facet-specific Job Satisfaction 
Scale 
10. Work Related Expectancy Scale 
11. Group Process Scale 
12. Self-Efficacy Scale 
13. Mastery Scale 
14. Job Dimensions Scale 
15. Internal Work Motivation Scale 
16. Manifest Needs Questionnaire 




LTQ Sub-Scales   
1. Learning Readiness 
2. Motivation to Transfer 
3. Personal Outcomes-Positive 
4. Personal Outcomes-Negative 
5. Personal Capacity to Transfer 
6. Peer Support 
 
7. Supervisor/Manager Support  
8. Supervisor/Manager Sanctions 
9. Perceived Content Validity 
10. Transfer Design 
11. Opportunity to Use Learning 





14. Resistance/Openness to Change 
15. Performance Self Efficacy 
16. Feedback/Performance Coaching 
Validation Techniques   
IR: Internal Reliability 
CS: Correlation Studies 
TR: Test-Retest 
FA: Factor Analysis 
NN: Nomological Net 
RS: Replication studies 
ND: Normative Date 
RA: Regression Analysis 
RM: Repeated Measures 
ES: Empirical Studies 
Note: From Convergent and Divergent Validity of the Learning Transfer Questionnaire (p. 98-99) by A. I. Bookter, 
1999, Unpublished doctoral dissertation, Louisiana State University, Baton Rouge.  
 
The 17 instruments included Work Environment Scale (WES), Job Descriptive Index 
(JDI), KEYS Environmental Scale, Perceived Work Environment (PWE), Internal Work 
Motivation Scale (IWMS), Index of Organizational Reactions (IOR), Leader Reward Behavior 
Scale (LRBS), Facet Specific Job Satisfaction (FSJS), Work Related Expectancies Scale 
(WRES), Manifest Needs Questionnaire (MNQ), Self Efficacy Scale (SES), Critical 
Psychological States (CPS), Group Process Scale (GPS), Job Dimensions Scale (JDS), Mastery 
Scale (MS), Task Goal Attribute (TGA), and Alienation From Work Scale (AFWS).  
As shown in Table 4, all of the 16 original LTQ factors were considered having some 






two LTQ factors were Perceived Content Validity and Transfer Design. The measures of these 
instruments were used to examine the convergent and divergent validity of the LTSI. 
Although the expanded LTQ instrument was distributed to the participants, the items 
used for the analysis in her study were based on the 68 validated items as shown in Table 3. 
Bookter stated that 69 items were used (p. 42). However, after a close read of her study, the 
author found that only 68 items were actually used for the analysis. Her inconsistency might be a 
typo or calculation error in the early section of her study. 
To answer research question two, she first analyzed the data collected from the PANAS 
to control for participants’ mood shifts between the beginning and the end of the training 
sessions. The purpose of this analysis was to investigate if and how the respondents’ mood shifts 
might have affected their responses. The result showed that some mood shift might have 
occurred between the two time points, especially for the Negative Affect. Accordingly, she used 
partial correlations to partial out the mood shift, where one measure was derived from the 
instrument that was administrated at the beginning of the training (the TTEI measures) and the 
other measure was retrieved from the instrument that was distributed at the end of the training 
(the LTQ measures). Finally, Person’s Product Moment Correlations were used among measures 
to examine the convergent and divergent validity of the LTQ (See Table 5). 
Table 5 
Correlations and Partial Correlations Examining the Nomological Network of the LTQ Factors 
with All of the Comparison Measures 
Comparison 
Measures 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1. IWMS .22 .31    .21  -.27   .25 .31   .22  
2. LRBP    .32   .40          








4. SES  .26          .27   .27  
5. TGAG       .31      .36   .21 
6. AFWS   .27   .20 .31      .41   .21 
7. CPS  .34   .22 .24     .24 .38 .27 -.29 .27  
8. MNQ            .28   .34  
9. WRESE     .25      .20 .28 .23  .32  
10. WRESR  .24 .33   .29 .39     .37 .60 -.23 .22 .38 
11. JDS      .22 .46      .35   .33 
12. IORF  -.30   -.20 -.21 -.24    -.25  -.23    
13. IORS      .25 .44    .20 .23 .43 -.22  .26 
14. FSJS  .20    .30 .37 -.25   .25 .32 .43 -.31  .23 
15. MAST  .20          .30 .28  .20  
16. JDIO  .24 .25   .22 .22     .25 .37 -.21 .23  
17. JDIS      .30 .39     .23 .35    
18. KEYSW  .23    .30      .27  -.44 .21  
19. KEYSS      .30 .45 -.23    .24 .46 -.23  .25 
20. GPS      .44 .28 -.23   .25 .34 .39 -.51 .22 .34 
21. PWEP      .24          .22 
22. PWEC  .20   .25 .38 .25    .20 .33 .37 -.49 .21 .29 
23. PWET  .21 .22   .36 .33     .36 .47 -.32 .27 .39 
24. PWEE      .27           
25. PWEM .21 .27 .30  .25 .46 .39    .23 .51 .45 -.42 .31 .45 
26. WESM   .26 .24  .29       .23 -.20  .24 
27. WESW    .24 -.40            
28. WESC     .23 .33 .26    .21 .23 .24 -.35  .20 
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IWMS: Internal Work Motivation* 
LRBP: Punitive Reward Behavior* 
TGAF: Feedback on Goal Setting* 
SES: General Self-Efficacy* 
TGAG: Participating in Goal Setting 
AFWS: Normlessness* 
CPS: Experienced Responsibility for 
Work Outcomes* 
MNQ: Need for Achievement* 
WRESE: Effort Performance 
Expectancy* 
WRESR: Performance Reward* 
Expectancy 
JDS: Feedback* 
IORF: Financial Element* 
IORS: Supervision* 


















MAST: Mastery Scale* 
JDIO: Opportunity for 
Promotion* 
JDIS: Supervision 
KEYSW: Work Group Support 
KEYSS: Supervisory 
Encouragement* 
GPS: Group Process Scale 
PWEP: Pressure to Produce 
PWEC: Coworker Relations 
PWET: Task Characteristics 
PWEE: Employee Competence 
PWEM: Motivation to Transfer 
WESM: Managerial Control 
WESW: Work Pressure 
WESC: Coworker Cohesion 
Note: From Convergent and Divergent Validity of the Learning Transfer Questionnaire (pp. 141-142) by A. I. 
Bookter, 1999, Unpublished doctoral dissertation, Louisiana State University, Baton Rouge.  
 
The determination of the relationship was ranked by five levels: very high (r range 






from .20 to .49), and negligible (r range from .00 to .19). Scales with negligible associations 
were eliminated. The results are shown in Table 5.  
The result suggested that overall LTQ is divergent in nature because the degree of 
correlations for most of the LTQ factors was below .50. Two general LTQ factors showed strong 
degrees of convergent validity. The two factors were LTQ 13: Performance Outcome 
Expectations (highly associated with WRES: Performance Reward Expectancy, r= .60) and LTQ 
14: Resistance to Change (highly associated with Group Process Scale, r= -.51). She concluded, 
“LTQ contains unique instrumentation constructs that add significantly to learning transfer 
climate research” (p. 166).  
Cross-Cultural Construct Validation of the LTSI 
Yamnill (2001) psychometrically examined the construct validity of the LTSI in Thailand. 
She used the proportionate random sampling technique to select the sample. The study contained 
1256 trainees from 30 organizations. The 30 organizations included nine government agencies, 
four state enterprises, and 17 private organizations; 1071 of the Thai version of the LTSI were 
returned. This sample size ended up with 81.9% response rate. Useful data were obtained from 
1029 participants. Based on the criteria of the item-to-response ratio, the sample size was 
adequate to perform a factor analysis.  
A series of translation processes was done to make the instrument as equivalent as 
possible between the two languages. Yamnill (2001) first translated the LTSI to Thai. Three 
reviewers were selected to verify the accuracy of the translation. Based on the reviewers’ 
comments, the instrument was revised. Next, a back translation was done by a senior Human 






translator were done to ensure the clarity and accuracy of the translation. This round of the 
translation was not done successfully. Yamnill had identified several known translation issues 
such as plural words and grammatical differences. Therefore, she conducted a second round of 
an instrument translation. Another translator with an English-Thai translation certificate was then 
selected. The second-round back translation of the English version of the LTSI was sent to E. F. 
Holton, one of the LTSI developers, for a final verification on the accuracy of the translation. 
According to the LTSI developer’s comments, several minor corrections were done to complete 
the translation process.  
In addition to the translation process described above, Yamnill also conducted an 
examination on the content validity of the Thai version of the LTSI. Five subject matter experts 
were interviewed to ensure that the items and meanings of the items made sense. The Thai 
version of the LTSI was generally perceived appropriate for Thai culture by the subject mater 
experts. The subject matter experts also provided some suggestions. Yamnill then contacted the 
LTSI developer again to communicate the issues raised by the subject matter experts. The Thai 
version of the LTSI was then finalized.  Finally, she conducted a pilot study with ten respondents 
selected from various organizations. The back translation version of the LTSI was then 
completed.  
Exploratory factor analysis was used in her study. She administered two separate pools of 
items. One included 68 validated LTSI items; the other contained all 89 items of the Thai version 
of the LTSI. She followed the same steps as the Holton et al. (2000) study. The result from both 
the 68-item and the 89-item pools disclosed the identical scales as Holton et al. (2000). Only a 






From the 68-item analysis, eleven factors were identified for the Training in Specific 
domain with criteria of eigenvalue greater than 1 and major loading equal to or greater than .35. 
As shown in Table 6, the range of the average loading for major factors was from .36 to .65. This 
resulted in a .61 overall average loading on the major factors. The range of average loading for 
other factors was from .0003 to .029. This resulted in a .01 overall average loading on non-major 
factors. The range of Cronbach’s alpha for this domain was from .58 to .85. This resulted in a .73 
overall average alpha. Only two items were loaded on different factors from the study of Holton 
et al. (2000) for the Training in Specific domain.  
Table 6 
Reliabilities, Average Major Factor Loadings, and Other Factor Loadings of the LTSI Factors in 
Thailand 
Factors Alpha Avg. Major Factor Avg. Other Factor 
Specific Training Program Scales 
Learner Readiness 0.58 0.51 0.003 
Motivation to Transfer 0.76 0.59 0.006 
Personal Outcomes-Positive 0.60 0.53 0.010 
Personal Outcomes-Negative 0.84 0.70 0.003 
Personal Capacity for Transfer Single item 0.36 0.010 
Peer Support 0.80 0.65 0.009 
Supervisory/Manager Support 0.85 0.65 0.010 
Supervisor/Manager Sanctions 0.66 0.59 0.029 
Perceived Content Validity 0.84 0.61 0.013 
Transfer Design 0.79 0.60 0.010 
Opportunity to Use Learning 0.58 0.62 0.002 
Training in General Scales 
Transfer Effort-Performance Expectation 0.81 0.62 0.015 
Performance-Outcome Expectations 0.63 0.63 0.024 
Resistance/Openness to Change 0.77 0.59 0.014 
Performance Self-Efficacy 0.77 0.65 0.023 
Feedback/Performance-Coaching 0.61 0.43 0.019 
Note: From Factors affecting transfer of training in Thailand (p. 66) by S. Yamnill, 2001, Unpublished doctoral 
dissertation, University of Minnesota, Twin Cities. 
 
Five factors were determined for the Training in General domain with Cronbach’s alpha 
ranging from .61 to .85. This resulted in a .72 overall average alpha. The range of the average 






major factors. The range of the average loading for other factors was from .0014 to .024. This 
resulted in a .01 overall average loading on non-major factors. Only one item was loaded on 
different factors for the Training in General domain.  
Based on the analyses of the study, she concluded that the LTSI was valid in the Thai 
culture. The factor structure of the Thai version of the LTSI was identical to Holton et al. (2000).  
Criterion Validity of the LTSI: Study One 
In addition to the establishment of the LTSI’s construct validity, Ruona, Leimbach, 
Holton, and Bates (1999) examined the criterion validity of the LTSI. They empirically 
examined the relationships between learner utility reactions and predictors of learning transfer. 
The research questions of the study of Ruona et al. are as follows: 
1) How were participant utility reaction ratings associated with ratings on 
predictors of learning transfer? 
2) What percent of the variance in motivation to transfer learning is explained by 
participants’ utility reaction ratings?  
(p. 36-2) 
The sample of the study included 1,616 participants who completed the LTSI survey at 
the end of the training programs from various organizations. These were the same participants as 
those in the second LTSI development study. The results showed that all 16 LTSI factors 
significantly correlated with Utility Reactions. The correlations between Utility Reaction and the 
16 LTSI factors ranged from a high of r=.619 (Transfer Design) to a low of r=-0.156. The data 
showed that Utility Reaction had higher associations with Ability and Motivation constructs in 






They further used a forced-entry hierarchical multiple regression procedure to examine 
the incremental variance explained by Utility Reaction in predicting Motivation to Transfer. The 
Motivation to Transfer construct was used as a dependent variable while the rest of the 15 LTSI 
factors and Utility Reaction were independent variables. The Utility Reaction construct was 
designed to enter the equation after the 15 LTSI factors were entered. The results showed that the 
Utility Reaction had a small but significant effect on Motivation to Transfer (β=.306, t=11.92, 
p<.01) after the 15 LTSI factors were entered. The 15 LTSI factors explained 64.1 percent of the 
variance of Motivation to Transfer (F=76.98, p<.001). After the Utility Reaction was entered into 
the equation, these factors explained 67.9 percent of variance of Motivation to Transfer (F=87.88, 
p<.001). There was a 3.8 percentage point gain in R2 after Utility Reaction was entered into the 
equation.  
The authors suggested that although the Reaction Utility had a small predictive effect on 
Motivation to Transfer, it still contributed significantly to predicting Motivation to Transfer in 
the study. On the other hand, because the Utility Reaction highly correlated with Ability and 
Motivation constructs, it could also serve as a surrogate measure of these constructs rather than a 
direct predictor of actual performance outcomes. They asserted that the Utility Reaction might be 
able to predict Motivation to Transfer but not actual performance outcomes.  
Criterion Validity of the LTSI: Study Two 
Seyler et al. (1998) examined the relationship of Motivation to Transfer with five sets of 
factors: general attitudes (Desire to Learn, Organizational Commitment, and Internal Work 
Motivation), specific attitudes (Training Attitudes and Computer Confidence), reactions 






Support, Supervisor Support, Supervisor Sanctions, and Opportunity to Use). The conceptual 
framework used in the study was derived from Holton’s (1996) model (See Figure 3). 
 
Note: From “Factors affecting motivation to transfer training,” by D. L. Seyler, E. F. Holton III, R. A. Bates, M. F. 
Burnett, and M. A. Carvalho, 1998, International Journal of Training and Development, 2, p. 9. 
 
The subjects of the study included 88 trainees who participated in a computer-based 
training program from two units of a petrochemical organization. The useful data was 74. Six 
hypotheses were used for the study including: 
1. The proposed factors and its sub-scales in the study will each be correlated with 
motivation to transfer training to the job situation. 
2. Individual/general attitudes will explain a significant proportion of the variance in 
motivation to transfer training to the job situation. 
3. Situation specific attitudes/motivation to learn will explain a significant proportion of 
the variance in motivation to transfer after accounting for variance explained by 
individual/general attitude variables. 































4. Reaction to training will explain a significant proportion of the variance in motivation 
to transfer after accounting for variance explained by individual/general attitude 
variables and situational specific variables. 
5. Learning measures will explain a significant proportion of the variance in motivation 
to transfer after accounting for variance explained by individual/general attitude 
variables, situational specific variables, and reaction variables. 
6. Environmental factors will explain a significant proportion of the variance in 
motivation to transfer after accounting for variance explained by individual/general 
attitude variables, situational specific variables, reaction variables, and learning.  
(p. 6) 
Six questionnaires were used in the study. Two instruments were developed by the 
researchers including Reaction and Transfer Climate (LTQ version 1) questionnaires. The other 
four questionnaires were derived from other research including Computer Attitudes, Self-
Directed Learning, Readiness Scale, Job Attitudes, and the START instrument. These 
instruments all used a 5-point answer scale from strongly disagree (1) to strongly agree (5). 
Factor analysis was used to determine if these factors were suitable for the study. The measures 
used in the study are listed in Table 7.  
Table 7 
Summary of Sub-scale Measures of Seyler et al. (1998) 
Sub-scale Number 
of item 
α Instrument Source Sample item 
Motivation to 
Transfer 
8 .89 Reaction Instrument 
(Holton, Seyler, & 
Bates, 1996) 
I believe the training will help me do my 








Desire to Learn 13 .91 Self-Directed Learning 
(Guglielmino, 1977) 
 
I have a strong desire to learn new things. 
Internal Work 
Motivation 
3 .72 Internal Work 
Motivation (Hackman 
& Lawler, 1971)  
 
I feel a great sense of personal satisfaction 
when I do my job well. 
Organizational 
Commitment 
11 .90 Organization 
Commitment 








10  .93 Computer Attitudes 
Instrument (Loyd & 
Gressard, 1984) 
 
Computers do not scare me at all. 
Training Attitudes 7 .82 START Instrument 
(Weinstein, Palmer, 
Hanson, Dierking, 
McCann, Soper, & 
Nath, 1994) 
 
I believe training programs are important for 
professional development. 
Reaction to the 
Learning 
Environment 
4 .73 Reaction Instrument 
(Holton, Seyler, & 
Bates, 1996) 
 
Skills and knowledge taught in the training 
are the same skills and knowledge needed to 
do a good job. 
Reaction to Content 
Validity 
3 .74 Transfer Climate 
Instrument (Holton, 




Skills and knowledge taught in the training 
are the same skills and knowledge needed to 
do a good job. 
Supervisor Support 23 .86 Transfer Climate 
Instrument (Holton, 
Seyler, & Bates, 1996) 
 
My advisor meets with me to discuss ways to 
apply training on the job. 
Supervisor Sanctions 6 .74 Transfer Climate 
Instrument (Holton, 
Seyler, & Bates, 1996) 
 
My advisor thinks I am being ineffective 
when I use the techniques taught in training. 
Peer Support 7  .83 Transfer Climate 
Instrument (Holton, 
Seyler, & Bates, 1996) 
 
My colleagues have the technical knowledge 
to help me use the techniques learned in 
training. 
Opportunity to Use 5 .86 Transfer Climate 
Instrument (Holton, 
Seyler, & Bates, 1996) 
Information describing the procedures taught 
in training is available to me after training if I 
need them to complete my work. 
Note: The author summarized the table from “Factors affecting motivation to transfer training,” by D. L. Seyler, E. F. 
Holton III, R. A. Bates, M. F. Burnett, and M. A. Carvalho, 1998, International Journal of Training and 






Correlation analysis was used to answer research question one. The results of the study 
showed that all factors significantly correlated to Motivation to Transfer except for two factors: 
Internal Work Motivation and Learning. All environmental factors, which were derived from the 
LTQ, were significantly and highly correlated to Motivation to Transfer. A regression analysis 
was conducted to answer the rest of the research questions. The results suggested that 
environmental factors explained a large amount of variance in Motivation to Transfer, explaining 
an additional 26.4% of the variance in motivation to transfer after other factors entered into the 
model. The full model, which included all proposed factors in the study, explained as high as 
60.5% of the variance in Motivation to Transfer.  The study also suggested that Motivation to 
Transfer is a function of Organizational Commitment mediated by Attitudes and Specific 
Reactions, which are further mediated by Transfer Environment. Individual Attitudes and 
Personality Characteristics can influence Motivation to Transfer. This study partially supports 
the criterion validity of the LTSI by finding that environmental factors are important predictors 
to motivation to transfer.   
Criterion Validity of the LTSI: Study Three 
Another study conducted by Bates et al. (1997) examined the predictive relationship of 
some LTSI factors with individual performance. The research questions of the study include the 
following: What are the correlations among proposed variables in the study and what proportion 
of the variance in performance is explained by five sets of these variables?  
The participants of the study were 73 operation operators from two continuous 
production units in a Fortune 500 size petrochemical organization. Same scales from the LTSI 






for this study. The study again used Holton’s research and evaluation model to build the 
conceptual framework. Individual performance was used as a dependent variable, which was 
measured by supervisory ratings of operation performance for the study. This measure was 
established by seven steps of procedures (e.g., procedure identification and identification of 
critical procedures) to finalize the instrument for performance rating. The independent variables 
of the study included 11 factors. Learning represented the training outcomes element, and 
transfer design represented ability/enabling elements. The environmental elements included 
seven transfer climate-related factors. Performance Utility was used to represent the motivational 
elements. Finally, two factors (Organizational Commitment and Content Validity) were used to 
characterize the secondary influences elements. The conceptual model of the study is shown in 
Figure 4. 
 
Note: From “Factors affecting transfer of training in an industrial setting” by R. A. Bates, E. F. Holton III, and D. L. 
Seyler, in L. Dilworthe and V. Willis (Eds., p. 7), 1997, HRD in Transition: The Cutting Edge in HRD. 
 

































Bivariate correlation analysis was used to answer research question one in the study. The 
result disclosed that correlations between predictor variables and performance rating produced 
mixed results. Only two transfer climate elements were significantly correlated with the 
performance rating. These two elements were Peer Support (r=.24, p<.05) and Supervisory 
Sanctions (r=.35, p<.01).  
 Hierarchical regression analysis was used to answer research question two. The sequence 
of the variables that entered the model was Organizational Commitment, Content Validity, 
Performance Utility, Learning, Transfer Design, and Transfer Climate factors. Overall, the full 
regression model, which included all proposed variables, explained 36 percent of variance in 
performance ratings (p<.001). The results also showed that interpersonal climate dimensions 
were the most powerful predictors of performance in the study. The interpersonal climate 
constructs such as Peer Support (β=.52), Resistance to Change (β=.38), and Supervisor Sanction 
(β=.39) revealed significant predictive effect on performance. Unlike Seyler et al.’s (1998), 
which examined the predictive effect of several LTSI factors on Motivation to Transfer, this 
study examined the predictive effect of several LTSI factors (e.g., Peer support, Supervisory 
Scansion, etc.) on performance rating. This study has also partially established the criterion 
validity for the LTSI.   
Criterion Validity of the LTSI: Study Four 
 In a cross-section of the Bates et al.’s (1997) study, Bates et al. (2000) examined the 
predictive relationships of interpersonal factors on individual performance. The same 73 subjects 






1. After controlling for learning and motivation, content validity will explain a 
significant proportion of the variance in performance ratings. 
2. After controlling for learning and motivation, supervisor support and supervisor 
sanctions will explain a significant proportion of variance after accounting for that 
explained by content validity. 
3. After controlling for learning and motivation, peer support and change resistance will 
explain a significant proportion of variance after accounting for that explained by 
content validity, supervisor support and supervisor sanctions. 
4. After controlling for learning and motivation, opportunity to use will explain a 
significant proportion of variance after accounting for that explained by content 
validity, supervisor and co-worker support variables. 
(p. 22) 
The dependent variable was performance rating as measured by a performance 
instrument that was developed by a seven-step procedure. The independent variables included 
the learning and motivation to transfer factors. The learning factor was measured by the test 
score on computer-based exams while the motivation to transfer factors were measured by 6 of 
the 16 LTSI scales including Supervisor Support, Supervisor Sanction, Peer Support, Change 
Resistance, Opportunity to Use, and Content Validity.  
Hypotheses two and three were supported by the regression analysis in the study. In 
hypothesis two, the model, which included Learning, Motivation to Transfer, Content Validity, 
Supervisor Support and Supervisor Sanctions, explained a variance of 23% in performance rating  






Change Resistance entered the equation. The overall model was significant (R2=.43, F=6.20, 
p<.01). The additional variables contributed a 20-percentage point increase in R2 (∆R2=.20, 
F=10.07, p<.01). 
The results showed that interpersonal support variables were significant predictors for 
individual performance. Three of the interpersonal support factors (Supervisor Sanctions, 
Supervisor Support, Peer Support) and Resistance to Change were significant predictors of 
performance rating.  
Administration of the LTSI 
Holton (2000) described how the LTSI could be administered in several ways: 
1. To assess potential transfer factor problems prior to conducting major learning 
interventions. 
2. To follow up on evaluations of existing training programs. 
3. To investigate known transfer problems. 
4. To target interventions designed to enhance transfer. 
5. To incorporate evaluation of transfer as part of regular employee assessments. 
6. To conduct needs assessment for training programs to provide transfer skills to 
supervisors and trainers. (p. 8) 
Holton (2000) further suggested that the organizational change process as an action 
research model in conjunction with the LTSI as a diagnostic tool could best be utilized to 
enhance learning transfer systems. The steps of the learning transfer system change process he 
proposed included: plan system assessment, conduct system diagnosis, provide feedback to 






Summary of LTSI Development 
This part provides a summary of the LTSI development. The review of the LTSI 
development is summarized in Table 8.  
Table 8 
Summary of the LTSI development 
Construct Validity 
Version 1 (LTQ)-Holton et al. (1997) 
• Major purpose: Factorize an interpretable factor structure for transfer climate. 
• Instrument: Derived from Rouiller and Goldstein’s study (1993) with some item modifications. 
• Sample: 189 operating technicians at a petrochemical manufacturing facility. 
• Methodology: Exploratory factor analysis. 
• Results:  
o People perceive transfer climate by organizational referents (e.g., supervisor, peer/task, or self) 
rather than the psychological cues suggested by Rouiller and Goldstein (e.g., goal cues or social 
cues).  
o A nine-construct structure was identified. 
Version 2 (LTSI)- Holton et al. (2000) 
• Major purpose: Develop a generalizable instrument that provides a factor structure for transfer systems. 
• Instrument: LTQ items and some additional items suggested by research. 
• Methodology:  
o Fit constructs into Holton’s evaluation research and measurement model. 
o Exploratory factor analysis. 
• Sample: 1,616 respondents received various training programs from diverse organizations. 
• Results: A 16-construct structure was identified with two domain areas: Training in Specific (11 constructs 
included) and Training in General (five constructs defined). 
 
Divergent and Convergent Validity 
Bookter (1999) 
• Major purpose: Examine the convergent and divergent validity of the LTSI. 
• Instrument: The LTSI and 17 other instruments. 
• Methodology: Partial Person’s Product Moment correlation coefficient was used to determine the degrees 
of convergent validity, divergent validity, and nomological network of the LTSI. Sixty-eight validated 
LTSI items were used for the analysis. 
• Sample: 204 training participants from the United States Postal Service completed three surveys with 352 
items in total. 
• Results:  
o The LTSI was an instrument that contained unique constructs. 
o The LTSI was divergent in nature.  









Cross-cultural construct validation of the LTSI 
Yamnill (2001) 
• Major purpose: Validate the LTSI constructs in Thailand. 
• Instrument: Thai version of the LTSI created through a series of forward-backward translations. 
• Methodology: Proportionate sampling, exploratory factor analysis. 
• Sample: 1,029 participants from various organizations in Thailand. 
• Result: 16 identical LTSI constructs were determined. 
 
Criterion Validity 
Study 1-Ruona et al. (1999) 
• Major purpose:  
o Relationships between Utility Reaction and the LTSI factors. 
o Degree to which Motivation to Transfer is explained by Utility Reaction. 
• Instrument: The LTSI. 
• Methodology: Correlation and multiple regression analyses. 
• Sample: 1,616 participants from various organizations. 
• Results:  
o Utility Reaction has higher associations with ability-related and motivation-related constructs in 
contrast to environment-related constructs. 
o Reaction Utility is a significant predictor to predict Motivation to Transfer (∆R2=.038). 
o Reaction Utility may be indirectly related to performance but directly related to Motivation to 
Transfer. 
 
Study 2- Seyler et al. (1998) 
• Major purpose: Degree to which Motivation to Transfer is explained by 5 sets of the factors. 
• Instrument: Some LTSI scales and other instruments. 
• Methodology: Correlation and multiple regression analyses. 
• Sample: 88 participants in a computer-based training program from two units of a petrochemical 
organization. 
• Results: 
o The full regression model with all factors included explained 60.5% of variance of Motivation to 
Transfer. 
o Environmental factors, which were derived from the LTSI, contributed to a large amount of 
variance when other factors were taken into account (∆R2=.264).  
 
Study 3 Bates et al. (1997) 
• Major purpose: Degree to which individual performance is explained by 11 factors. 
• Instrument: Some LTSI items and other instruments. 
• Methodology: Correlation and multiple regression analyses. 
• Sample: 73 operation operators from two continuous production units in a petrochemical organization. 
• Results:  
o The full regression with all factors included explained 36 percent of variance in performance 
rating.  









Study 4 Bates et al. (2000) 
• Major purpose: Examine the predictive relationship of interpersonal factors to individual performance. 
• Instrument: Some LTSI items and other instruments. 
• Methodology: Correlation and multiple regressions. 
• Sample: 73 operation operators from two continuous production units in a petrochemical organization. 
• Results: 
o Interpersonal support factors, which explained 38 percent of variance in performance ratings, were 
significant predictors for individual performance.  
 
Administration of the LTSI 
Holton (2000) 
• To assess potential transfer factor problems prior to conducting major learning interventions. 
• To follow up on evaluations of existing training programs. 
• To investigate known transfer problems. 
• To target interventions designed to enhance transfer. 
• To incorporate evaluation of transfer as part of regular employee assessments. 
• To conduct needs assessment for training programs to provide transfer skills to supervisors and 
trainers. 
 
Features of the LTSI 
• Theoretically based (Holton’s Evaluation and Measurement Model). 
• Empirically tested. 
• Psychometrically sound (construct validity, statistical analysis, criterion validity, cross-cultural construct 
validity) and reliable (the range of Cronbach alpha reliability ranged from .63 to .91). Only three of the 
factors’ alphas were below .70 (Positive Personal Outcomes, α=.69; Personal Capacity for Transfer, α=.68; 
Supervisor Sanctions, α=.63). 
 
Note: The author summarized this table from the LTSI articles in this section.  
 
Literature Review on Transfer of Training 
 
This section will review selected literature on transfer of training and transfer of learning. 
This section is divided into four parts: definition of transfer of training, typology of training and 
outcomes, factors affecting transfer of training, and how to manage transfer interventions to 
make transfer effective.  
Definition of Transfer of Training 
The term transfer varies from one discipline to another. From the human resource 
development perspective, the terms “transfer,” “transfer of training,”  “training transfer,” 






For example, Baldwin and Ford (1988) stated that “for training to have occurred, learned 
behavior must be generalized to the job context and maintained over a period of time” (p. 63). 
Broad and Newstrom (1992) defined transfer of training as “the effective and continuing 
application, by trainees to their jobs, of the knowledge and skills gained in training-both on and 
off the job” (p. 6).  In general, transfer of training is the extent to which trainees apply what they 
learned in training, such as knowledge, skills, behaviors, and attitudes, to their jobs.  
Transfer of training generally consists of some common elements. These common 
elements are people, outcomes, application, and context. People involved in transfer of training 
may include trainees, trainers, supervisors, peers, and subordinates (Broad & Newstrom, 1992; 
Facteau, Dobbins, Russell, Tadd, & Kudisch, 1995). The outcomes of transfer of training include 
cognitive, skill-based, and affective outcomes (Kraiger, Ford, & Salas, 1993). The application 
refers to the degree to which trainees are able to maintain or generalize learned skills to their jobs 
(Baldwin & Ford, 1988). Finally, the context includes work environment, such as opportunity to 
transfer and resource availability (Ford et al., 1992).  
Typology of Transfer of Training and Outcomes 
Royer (1979) classified transfer into several types: lateral and vertical, specific and 
nonspecific, literal and figural, and near and far. Royer’s classification of transfer is summarized 
in the following paragraphs with some links to similar concepts provided by the author. 
Lateral transfer refers to the breadth of learned knowledge and skills that can apply to 
other situations, while vertical transfer refers to the extent to which skills and knowledge learned 
results in higher levels of skill and knowledge gains. These two types of transfer together may be 






Ford (1988). For example, one can generalize learned skills and knowledge to different situations 
or to higher levels of applications.  
When a transfer situation is highly similar to the learning and stimulus elements, the type 
of transfer is classified as specific transfer. In other words, the shared elements will lead learners 
to promptly acquire skills and knowledge they learned from learning activities so that they are 
able to apply the skills and knowledge to their jobs. This notion is consistent with the identical 
elements theory. The identical elements theory suggests that a training program should be 
designed in such a way that instructional contents match real job situations as closely as possible. 
Nonspecific transfer refers to a situation that has no apparent shared stimulus elements involved 
between learning and transfer activities.   
Literal transfer refers to the entire set of learned skills and knowledge that are applied to a 
new learning activity. Royer (1979) pointed out that “most of the material in the past literature 
on learning transfer could be included under the concept of literal transfer” (p. 55). In many 
cases, both specific and vertical transfer may involve the application of entire sets of skills or 
knowledge in a new learning activity. In many circumstances, nonspecific transfer, lateral 
transfer, and literal transfer are overlapping. On the other hand, figural transfer refers to the use 
of some portions of common knowledge to reflect a specific problem. Learning techniques such 
as metaphor or modeling can be used to facilitate figural transfer.  
Royer (1979) defined near transfer as “a situation where the stimulus complex for the 
transfer event is very similar to the stimulus complex for the original learning event” (p. 55), 
while far transfer implies a certain degree of differentiation between an original learning event 






skills or knowledge that are transferred from one school-learned-event to another school-learned-
event, and the far transfer refers to the skills or knowledge one can apply to a real-world situation. 
In the training circumstance, if a trainee can demonstrate a role-playing simulation activity 
instructed by a trainer, he or she has achieved near transfer. On the other hand, if he or she can 
recall the simulation from the training and apply it to his or her job, then far transfer has occurred.   
Kraiger et al. (1993) proposed three learning outcomes including cognitive, skill-based, 
and affective outcomes that can help us better understand outcomes of training transfer. They 
adapted Gagne’s cognitive learning objectives to depict three cognitive learning outcomes: 
verbal knowledge (declarative knowledge, procedural knowledge, and strategic or tacit 
knowledge), knowledge organization (mental model), and knowledge strategies (meta-cognition 
skills-planning, monitoring, goal-related behavior). In skill-based learning outcomes, they 
proposed two categories: compilation (proceduralization and composition) and automaticity. The 
skill-based learning outcomes are task-focused. Outcomes in the proceduralization stage are 
related to the production specific domain while the outcomes in the composition stage involve 
more skill generalization. The highest level of skill-based learning outcomes is automaticity. In 
this stage, individuals perform skills through spontaneous reflection rather than conscious 
monitoring. Finally, affective learning outcomes include two types: attitudinal and motivational 
outcomes (e.g., individual disposition, self-efficacy, and goal setting).  
Factors Affecting Transfer of Training 
Baldwin and Ford (1988) proposed a model of the transfer process that has been widely 
used as a framework to understand factors affecting transfer of training. The model includes 






divided into three sets of factors or elements: trainee characteristics, work environment, and 
training design factors. The training outputs include learning and retention outcomes, while the 
conditions of transfer consist of generalization and maintenance of transfer. Within the three sets 
of training input elements, trainee characteristics elements include ability, personality, and 
motivation; training design elements include principles of learning, sequencing, and training 
content; work environment elements include support and opportunities to use. They suggested 
that trainee characteristics elements and work environment elements directly affect conditions of 
transfer while the relationships between transfer design elements and conditions of transfer are 
mediated by learning and retention. 
Except for the input elements proposed by Baldwin and Ford (1988), other research 
investigating the effect of trainee characteristics on transfer finds that matching learning styles 
will lead to higher achievement (Ingham, 1991). Personality traits such as self-efficacy 
(Quinones, 1995; Tracey et al., 2001) and job attitudes (Noe & Schmitt, 1986) are also related to 
training motivation. Research focusing on investigating the effect of training design factors to 
transfer finds that transfer strategies such as relapse prevention (Wexley & Nemeroff, 1975) or 
matching training content to job utility (Bates et al., 1997) will influence transfer. And, research 
on work environment factors affecting transfer suggests that transfer climate (Rouiller & 
Goldstein, 1993; Tracey et al., 1995) and opportunity to perform (Ford et al., 1992) influence 
transfer.  
Advanced Issues: Managing Transfer Intervention 
Based on a timeframe that transfer interventions could affect transfer of training, Broad 






during, and after training. The concepts of the before- and after-training interventions are similar 
to Tannabaum and Yukl’s (1992) pre-training and post-training interventions.    
Several studies have tried to establish the relationship of pre-training interventions to 
training outcomes. For example, Cohen (1990) proposed a model establishing the relationship 
between the pre-training environment and the motivation to learn. Quinones (1995) examined 
pre-training contextual factors on training effectiveness. Findings showed that pre-training 
factors (e.g., attribute of past performance and training assignment) affect pre-training self-
efficacy, and that motivation to learn links pre-training characteristics to training outcomes. 
Baldwin, Magjuka, and Loher (1991) examined the relationships between prior training choice, 
through motivation to learn, and training outcomes. The results suggested that trainees who have 
the choice to attend training and ultimately receive the training of their choice have higher 
motivation to learn. Baldwin and Magjuka (1991) found that trainees who receive information 
prior to training had a higher motivation to transfer what they learned to the workplace. Facteau 
et al. (1995) examined how trainees’ general beliefs affected pre-training motivation and transfer 
of training. They also examined the predictive relationships of work environment factors to pre-
training motivation and training transfer. The results suggested that environmental factors (e.g., 
social support and organizational commitment) and other factors (e.g., reputation of training, 
intrinsic and compliance incentives) were predictive of pre-training motivation. And pre-training 
motivation and social supports (supervisor, peer, subordinate) help predict perceived training 
transfer. 
Other studies focus on the relationship between post-training interventions and transfer of 






training strategies and transfer of training. Based on a relapse prevention model, they generated 
three post-training strategies: assigned goal setting, participative goal setting, and behavior self-
management. The results suggested that assigned and participative goal-setting interventions lead 
to a greater maintenance of behavior. Karl and Ungstrthong (1992) investigated the relationships 
between two pre-training interventions, optimistic and realistic preview, and transfer of training. 
They found that participants receiving an optimistic training preview before training was 
conducted led to greater transfer, outcome expectations, self-efficacy, motivation, and learning. 
Another study conducted by Richman-Hirsch (2001) investigated the relationships among post-
training interventions, work environment, and transfer of training. The results indicated that the 
goal-setting post-training intervention could affect transfer outcomes.  
Still, some research focused on a combination of pre-training and post-training 
interventions. For example, Werner, O’Leary-Kelly, Baldwin, and Wexley (1994) investigated 
the effect of pre-training and post-training interventions on training outcomes, which included 
reaction, learning, and behavior, in a behavior-modeling program. The study included four 
treatments: no intervention, pre-training intervention (simulation), post-training intervention 
(assigned goal), and both. The result suggested that a post-training intervention has a moderate 
effect on transfer.  
Finally, Holton and Baldwin (2000) provided a broader conceptual framework for 
managing learning transfer systems. The LTSI can be administered to incorporate this 
framework. This framework takes the transfer factors into account and provides a timeframe for 







Note: From “Making transfer happen: An action perspective on learning transfer systems,” by E. F. Holton III and T. 
T. Baldwin, 2000, Advances in Developing Human Resources, 8, p. 4.  
 
At the point time 1, the learner or team triggers the transfer process by four key elements: 
ability, motivation, individual differences, and prior experiences. The points from time 2 to time 
4 are similar to Broad and Newstrom’s before, during, and after stages. Time 2 and time 4 
contain two major interventions: learner-team interventions and organization interventions. 
Preparation and maintenance are included in the learner-team interventions while preconditions 
and supports processes constitute the organization interventions. The two interventions are 
applicable to before and after interventions; sometimes, they may affect learning events as well. 
At time point 3, learning events contain two elements: content and design. Lastly, time 5 is the 
outputs that include near transfer and far transfer.   
Review of Cross-Cultural Studies 
 Hofstede (1984) defined culture as a “collective programming of the mind which 
distinguishes the members of one human group from another” (p. 21). Cross-cultural studies can 
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occur among two or more groups in a nation or among two or more nations. Brislin, Lonner, and 
Thorndike (1973), citing Strodbeck (1964), suggested that cross-cultural studies can help to 
understand treatment variations across cultures, to differentiate a certain trait across cultures, to 
investigate behavior patterns in other cultures, and to test hypotheses with existing data in cross-
cultural settings.  
According to Brislin et al. (1973), international cross-cultural studies could generally be 
implemented in two ways. Some studies investigate and apply concepts and theories developed 
in Western countries to non-Western countries; other studies replicate Western-based 
experiments to non-Western countries with some adjustments to remove obstacles in research 
procedures (p.5). However, cross-cultural studies may also include transferring from non-
Western-countries to Western countries.  
In reviewing cross-cultural studies, one of the most important concepts is “emic-etic.” 
This concept mainly depicts that some elements of a culture may be shared by a nation’s or 
groups’ norms while some elements of a culture are strictly exclusive for a group or a nation. 
Concepts, ideas, behaviors, and items that are culture specific will be “emic” thinking while 
those that are culture general will be “etic” thinking (Bhawuk & Triandis, 1996; Hofstede, 1984). 
In other words, “emic” describes the uniqueness and specificity of a culture while “etic” explains 
the generality and universality among cultures. The best practice of a cross-cultural study is to 
embed the “emic-etic” consideration (Banville, Desrosiers, & Genet-Volet, 2000). 
Cross-Cultural Instrument Development Issues 
 Cross-cultural research that involves more than one nation and uses surveys as data 






as the only instrument for a study. Participants from the target groups or nations of the study 
require bilingual skills. However, in many instances this type of study using only one language 
encounters a problem of achieving a desired sample size. In other circumstances, the sample may 
not fit the research interests. In most cases, the findings of a study that use bilingual participants 
with a single language instrument may lack the ability to generalize to the broader population. 
Therefore, in order to extend the understanding of cultural diversity, many researchers (e.g., 
Brislin, 1970) translate instruments to different languages in their studies.  
Cross-Cultural Instrument Development Methods 
 Research on cross-cultural instrument development may use three approaches: one-shot, 
forward-backward, and simultaneous translations. The one-shot instrument translation is carried 
out by translating the original language to a target language only. This approach is also called 
forward translation, the least-rigorous and least-valid approach. The forward-backward 
translation involves a more rigorous process than the one-shot translation. This approach starts 
with translating instruments from one language to another, and based on the translated 
instrument, researchers translate it back to the original language for comparison (Bullinger, 
Anderson, Cella, & Aronson, 1993; Brislin, 1970; Hui & Triandis, 1985). The assumption of the 
forward-backward translation approach is that all items are transferable and translatable across 
languages. The goal of this approach is to ensure that versions of the instrument in different 
languages are equivalent. The third approach is the simultaneous approach (Bullinger et al., 1993; 
Triandis, 1976). This approach involves a group of international researchers who first formulate 
constructs and determine research questions together. Based on the established constructs and 






specific cultures. In other words, using this approach, the items within the versions of the 
instrument are not necessarily equivalent but the construct is. No translation is needed across 
instruments in the simultaneous approach.  
 The concept of the “emic-etic” approach in the field of the cross-cultural psychology 
described previously helps clarify the differentiation of the three cross-cultural instrument 
development approaches. By applying the emic-etic concept to the translation approaches, the 
one-shot translation approach is clearly an “emic” approach in cross-cultural study because the 
concepts, idea, and instrument are all determined by one culture.  
The forward-backward translation may provide a mixed quality in applying “emic-etic” 
concepts. For example, Sperber, Devellis, and Boehlecke (1994) conducted a cross-cultural study 
with forward-backward instrument translation. Since the original instrument had been first 
validated in English before the cross-culture study was conducted, the original instrument could 
not be changed. Although they used rigorous methodology to ensure that the two language 
versions of the instrument were identical and meaningful for the target culture, the limitation of 
the study is that it is still more of an “emic” type of approach. Bullinger et al. (1993) categorized 
this type of approach as a “sequential approach.”  
In addition, Bullinger et al. (1993) also provided another type of forward-backward 
translation process named “parallel approach.” The parallel approach takes the “emic-etic” 
concept into account by involving international researchers developing the instrument from the 
start to the end. In other words, there is no predetermined version of an instrument in this 






Regardless of the “emic-etic” consideration, the translation process still can be biased by 
the nature of the language. Specifically, some researchers such as Triandis (1976) asserted that 
language cannot be fully transferable. With this assumption, the forward-backward translation 
approach still presents some sort of language bias even if the approach is conducted through 
rigorous instrument translation and instrument evaluation processes. He advocated that the 
simultaneous approach should be used to conduct cross-cultural studies and “emic-etic” thinking 
should be fully taken into account. The summary of the cross-cultural instrument development is 
shown in Table 9. 
Table 9 
Comparisons of Cross-cultural Instrument Development Methods 
 One Instrument Two versions of Instrument 
  One-Shot Forward-Backward Translation Simultaneous 
   Sequential Parallel  




















Method One version of 
instrument 




















to the original 
language. 









Language skill for 
researchers 
Monolingual Bilingual  Bilingual Bilingual Bilingual 
Language skill for 
subjects 
Bilingual Monolingual Monolingual Monolingual Monolingual 
Level of complexity 
of instrument 
translation 
N/A Low Median  High N/A 
Generalizability Low Low Median High High 
Concept applied Emic Emic Emic Emic-etic Emic-etic 







Extensive Review on the Sequential Forward-Backward Instrument Translation Method 
Because this study involves a cross-cultural instrument translation process, the quality of 
the translation process will play a significant role in ensuring the quality and accuracy of this 
study. Reviewing literature relating to the cross-cultural instrument translation to see what 
existing research has suggested about how to validly evaluate the instrument translation from one 
language to another is important.  Moreover, the major purpose of this study is to validate the 
LTSI in Taiwan. Because the instrument has been validated in the United States, the original 
instrument will not change. The sequential forward-backward instrument translation approach 
seems appropriate for this study. This section, therefore, extends a review on sequential forward-
backward instrument translation. 
Research on cross-cultural study that involves sequential, forward-backward instrument 
translation suggests different techniques for evaluating the instrument translation. For example, 
Brislin et al. (1973) suggested that one could use bilingual raters, pre-test the instrument, and use 
a committee to evaluate the equivalency of the original and target instruments. These techniques 
can be used in combination. Others, such as Banville et al., (2000) look into the psychometric 
quality of the instrument translation by using statistical techniques to examine the validity and 
reliability of the instrument. 
The purpose of the instrument evaluation is to ensure that the original and target 
instruments are functionally equivalent. The translation process should focus on the 
meaningfulness and functionality of the instrument to the target culture.  
Brislin (1970) provided five criteria for evaluating the equivalence of a forward-






forms of the instrument, the original and back-translated ones. He suggested using monolingual 
raters to examine these two forms of the instrument. Raters are asked to examine if these two 
forms of the instrument are equivalent in meaning. Meaning errors are quantified, investigated, 
and then revised until consensus is reached. The second criterion involves bilingual raters by 
examining the original and target versions of the instrument. The procedure is the same as the 
criterion one, but this criterion directly evaluates the equivalence of meaning between original 
and target instruments. The third criterion uses a pilot group to test the equivalence of meaning 
between original and target versions. Bilingual raters are involved in this process by filling out 
both original and target instruments. If the subjects’ responses appear similar on both original 
and target versions, confidence in the equivalence of meaning for the instrument translation 
increases. Fourth, if the items involve performance measures, the functionality of the original 
and target versions should be examined. This consideration helps investigate if the target version 
is workable.  
Last, four groups of experimental designs can be used in connection with random 
assignment techniques. The first group fills out the original version only, while the second group 
fills out the target version only. The third group fills out the first-half of the original version and 
the second-half of the target version. The fourth group fills out the first-half of the target version 
and the second-half of the original version. He asserted that the total scores of the entire 
questionnaire should be the same across groups if the settings the subjects encounter are the 
same. Further, if the two versions of the instrument are equivalent, the correlation of rating 






  Branville et al. (2000) adopted Vallerand’s translation process, which included several 
steps to examine the psychometric properties of an instrument. The seven steps include: 
1. Preparation of preliminary versions using the back translation technique. 
2. Evaluation of preliminary versions and preparation of an experimental version by 
using the committee approach. 
3. Pretest the experimental version to examine if the instructions are clear and 
instrument is appropriate. 
4. Evaluation of the concurrent and content validity by using bilingual participants to 
examine if the bilingual participants are answering the same way on both versions. 
5. Evaluation of the reliability (e.g., internal consistency and time stability). 
6. Evaluation of the construct validity by looking into the structure of the instrument. 
7. Establishing norms by selecting the population and statistical indices. 
(p. 377) 
These techniques described above can be utilized in various combinations. And, the 
techniques can be most effective if the original instrument is flexible to be revised over the 
translation process so that “emic-etic” can apply. As mentioned earlier, in some cases an 
instrument may have been validated before a cross-cultural study is launched (e.g., Sperber et al., 
1994). In this case, maintaining the original instrument in its current form seems to be plausible 
so that the factor structure of the original instrument will not be skewed. In Sperber et al.’s study, 
they first used forward-backward translation by bilingual subjects. A follow-up evaluation of the 
comparability of language and the similarity of interpretability between the original and back-






the words, phrases, and sentences of items that are similar, while the similarity of interpretability 
refers to the meanings of items that are similar. Two English versions, the original and the 
backward-translated versions, were put side by side along with these two rating criteria. 
Although subjects were required to rate both criteria, the similarity of interpretability was the 
primary concern for the evaluation in their study. Based on the results of the evaluation, they 
then corrected the error items and finalized the instrument.  
In summary, research on cross-cultural sequential forward-backward instrument 
translation suggests various evaluation criteria to enhance the meaningfulness and accuracy of 
the translation. Common methods may include monolingual raters evaluating the original and 
back-translated versions of the instrument, bilingual raters evaluating the original and target 
versions of the instrument, and a committee evaluating versions of the instrument. Strong 
psychometric properties (e.g., internal consistency, construct validity) will help establish a 










 This chapter describes research methods used in this study by first illustrating the 
research design, followed by the population and sample. Next, instrumentation and the 
instrument translation process followed by administration of the instrument are described. 
Finally, specific research procedures for each research question are introduced. 
Research Design Overview 
The primary focus of this study was to validate the constructs of the LTSI by translating 
it to the Chinese language for use in Taiwan. Because the LTSI has strong known psychometric 
qualities (See chapter 2 for citations), a rigorous translation process would play a significant role 
in achieving the objective of this study. Therefore, the author designed a forward-backward 
translation with subjective, objective, and pilot evaluations to create the Taiwan version of the 
LTSI (TLTSI). Factor analysis was used thereafter to examine if the construct structure of the 
TLTSI exhibited the same pattern as the U.S. version. Finally, the validated factors of the TLTSI 
were used as dependent variables to investigate the differences among various independent 
variables as proposed in research questions two and three. Separate multivariate analysis of 
variances (MANOVAs), univariate analysis of variances (ANOVAs), and post hoc comparisons 
were used as statistical techniques to compare the differences for each independent variable in 
research questions two and three. 
Population and Sample 
The target population of this study was employees who attended training programs 






and outside their organizations. Purposive sampling and accidental sampling techniques (Ary, 
Jacobs, & Razavieh, 1996) were used in this study. Because the author was located in the United 
States when this study was proposed, the accessibility of subjects was limited. Therefore, the 
combination of these two sampling techniques were appropriate and achievable techniques for 
this study.  
The author attended international HRD-related conferences to initiate contacts with HRD 
professionals from Taiwan and solicit participation in this study. These professionals were the 
potential instrument administrators for this study. The author talked with them at the conferences 
and corresponded via emails to understand their organizations and the types of training they 
provided. The purpose of these conversations and correspondence was to make sure that the 
author could collect data from a heterogeneous sample. Respondents from seven different 
organizations, including public and private sectors, were initially recruited but a more 
heterogeneous sample was desired. Therefore, the author traveled to Taiwan for over a month to 
recruit additional participants. 
There were 712 instruments distributed to instrument administrators and 583 responses 
collected. This reflected an 82 percent response rate. Also, one large public sector organization 
withdrew from the study. Respondents came from 20 different organizations. These 
organizations included airline, army, civil service, computer technology, electronic, petroleum, 
restaurant, retail, shipbuilding, social work, stock investment, telecommunication, transportation, 
two insurance and five education organizations. In terms of types of training, data from seventy-
one different types of training programs were collected.  Forty-seven percent of the respondents 






respondents were age 30 or lower; 30 percent of the respondents were between 31 and 40 years 
old; 22 percent were between 41 and 50 years old; 12 percent of the respondents were 51 or 
older; and 1 percent did not report.  Pertaining to education, 14 percent of the respondents had 
received a high school or lower degree. Twenty-two percent of the respondents received a five-
year semi-college degree, which is a special degree with five educational years after junior high 
school in Taiwan, approximately equal to a two-year community college degree in the U.S.A. 
Thirty-nine percent of the respondents had received a college degree. Twelve percent had earned 
a Master or Ph.D. degree and fifteen percent did not report. 
The respondents held a variety of occupational positions. These positions included skilled 
workers (e.g., operator, engineer, and technician), higher-level managers (e.g., top manger and 
senior manager), social worker, service worker (e.g., cashier, clerk, and customer service 
representative), educators (e.g., instructor, teacher, and researcher), and professional staff. The 
detailed information can be found in Appendix G.  
Instrumentation 
The TLTSI was used as the instrument for this study. The instrument includes three 
sections and contains 99 items in total. The first section includes 10 demographic items designed 
by the author. These items ask respondents about information on their affiliation (e.g., name of 
organization, organizational type, and training they attend) and other individual information such 
as gender, age, education, years of experience in current organization, years of total job 
experience, hours of training experience in current organization, and years of job experience in 
current organization. The second and third sections include 89 translated LTSI items (Holton et 






items), respectively. Respondents were asked to rate the degree to which they agree with the 
statements in the items. The Likert-type response scale ranges from 1 (Strongly disagree) to 5 
(Strongly agree), and completing the instrument takes about 20 minutes.  
Instrument Translation Process 
 The author designed a translation and evaluation process (See Figure 6 and detailed 
descriptions in later sections), which adopted part of Vallererand’s (1989) forward-backward 
translation process, part of Seperber et al.’s (1994) instrument evaluation process, and Brislin’s 
(1970) backward translation process. The process included forward-backward translation and 
subjective, objective, and pilot evaluations with feedback loops. The goal of this process was to 
ensure that the two versions of the LTSI (LTSI and TLTSI) were as functionally equivalent as 
possible. The functionally equivalent translation prioritizes the meaning of the translation over a 
translation or identical translation. Therefore, the functionally equivalent translation helps ensure 
that the instrument works in a target culture.  
Vallererand’s methodology is appropriate for cross-cultural instrument translation 
because it provides guidance on translating an instrument and on assessing known psychometric 
properties of an instrument (e.g., internal consistency and construct validity). Seperber et al.’s 
approach helps increase confidence of the accuracy and equivalence of the instrument 
translation. Last, Brislin (1970) suggested three approaches for evaluating an instrument 
translation by involving bilingual raters, pre-testing the instrument, and conducting a committee 
review. Using these approaches in combination would not only increase the functionality of the 
TLTSI, they also would reduce the bias of translators. Figure 6 shows the translation processes 



















 The forward translation stage included three steps (steps 1, 2, and 3). In steps 1 and 2, 
two bilingual translators (Translator A and B) translated the English version of the LTSI to the 
Chinese language. These two translators did a parallel forward translation to avoid individual 
biases. One of the translators was the author of this study, while the other one was someone else 
who is familiar with both languages. The target language (Chinese) was the two translators’ first 
language, and both of them had masters’ degrees in HRD. These two translators were attempting 
to retain the form and the meaning of the items as close to the original as possible. However, if 
the sentence form did not make sense in the target language, the meaning of the translation was 
Translator A (Bilingual) 
Translator B (Bilingual) 




















A monolingual group evaluates 
the LTSI and LTSI-back’s 










Forward Translation: 1, 2, & 3.  





Subjective Evaluation: 5, 6, & 7. 
Objective Evaluation: 8 & 9. 











prioritized over the sentence form. The bilingual forward translators also agreed to use common 
language in the translation.  
 During the forward translation process, the author (Translator A) also consulted with one 
of the authors of the LTSI (Researcher A) to clarify meanings of some items. This process is 
indicated in steps 6 and 7 in Figure 6.  This process ensured that the forward translators fully 
understood the meaning of the original LTSI items so the accuracy of the translation was 
increased. 
In step 3, the two translators compared their translated instrument item by item to assess 
the consistency of the translation after the initial forward translation was finished. Items with 
disagreement or errors were further discussed and revised until both translators reached a 
consensus. A first draft version of the TLTSI was then finalized, and this version of LTSI was 
labeled as the TLTSI-draft.  
Backward Translation 
 A bilingual backward translator (Translator C) then translated the LTSI-draft back to 
English (step 4). This translator was a faculty member at a major university in the U.S.A. He 
earned both his Master and PhD. degrees at universities in the U.S. and had been living in the 
nation for more than 10 years. He had never seen the original LTSI before. The author advised 
the backward Translator C to hold the same principles as the forward translators did in the 
translation process. That is, when translating the instrument the meaning of a sentence would be 
prioritized over the form of a sentence if both could not be sustained at the same time.  After the 
back translation was finished, this version of the back-translated LTSI was labeled as LTSI-back 






Subjective Evaluation of Preliminary Version 
The purpose of this stage was to evaluate the preliminary version of the TLTSI through a 
qualitative approach by involving one of the authors of the LTSI, Researcher A. Translator A, 
Researcher A, and Translator C served as a feedback loop committee for this subjective 
evaluation process (the boxes with gray background shown in Figure 6).  
Researcher A first examined the two English versions of the LTSI (step 5), the LTSI and 
the LTSI-back, to see if the meaning of items were equivalent. Because Researcher A was most 
familiar with what the LTSI intended to measure, he provided more valuable input than any other 
monolingual individuals. Once problematic items were identified by Researcher A (step 6), the 
Translator A re-translated these items to the Chinese language (steps 1 and 3). Then, Translator 
C re-translated these items back to English (step 4). This feedback loop (steps 6, 7, 1, 3, 4, and 5) 
was not terminated until Translator A and Researcher A found no substantial differences 
between the two versions. 
Results of the Subjective Evaluation 
The subjective evaluation of the translation process went for four rounds. In the first 
round, Researcher A, who evaluated the back translation, identified 28 items in need of re-
translation due to substantive differences between the English back-translation and the original 
LTSI. These items were 1, 3, 4, 7, 8, 12, 13, 14, 16, 21, 25, 27, 34, 35, 36, 44, 45, 47, 50, 56, 62, 
63, 65, 66, 67, 72, 84, and 86. The problematic items were reduced to five (items 7, 14, 45, 63, 
and 84) in the second round and one (item 14) in the third round. In the forth round, Translator A 
and Researcher A were satisfied that the English back-translation of the instrument items did not 






Objective Evaluation of Preliminary Version  
According to Sperber et al. (1994), in most of the cross-cultural studies, the success of 
translation is based on the “translator’s satisfaction,” and relatively few have been done through 
an objective evaluation. To avoid individual biases, a quantitative approach of evaluation 
through an objective lens was also conducted in this study. Sperber et al. (1994) proposed two 
criteria for conducting an objective evaluation of translation: comparability of language and 
similarity of interpretability. The purpose of this stage (step 8 and 9) was to test comparability of 
language and similarity of interpretability for the two English versions, the original LTSI and the 
LTSI-back. Comparability of language assesses the similarity of words, phrases, and sentences 
while similarity of interpretability measures the similarity of an item’s meaning.  
The instrument for this evaluation contained four columns. The two English versions of 
the LTSI were put in the first and second columns, and the rest of the columns contain two 
Likert-type scales ranging from 1 to 7 to measure the two criteria. An example is provided in 
Table 10. The complete evaluation instrument can be found in Appendix B. A monolingual 
group evaluated the translation by using the evaluation instrument. 
Table 10 
Example of Objective Evaluation Instrument for Translation 
Comparability of Language Similarity of Interpretability Original LTSI LTSI-back 
Extremely comparable=1 
Not at all comparable=7 
Extremely similar=1 
Not at all similar=7 
Prior to the 
training, I knew 
how the program 
was supposed to 
affect my 
performance. 
Before attending the 
training, I knew how 
this training would 
impact my work 
performance. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
Note: Adopted from “Cross-cultural translation: Methodology and validation,” by A. D. Sperber, R. F. Devellis, and 







The mean score of each item was used to assess these two criteria. Any mean score of 
items with comparability and interpretability ratings greater than 3.0 received further 
investigations. Since the primary interest of this evaluation was to assess the interpretability, 
problematic items were identified when the interpretability rating was greater than 3.0 even if the 
comparability rating was less than 3.0. When these potentially problematic items were identified, 
the author examined these items and determined whether these items were due to limitation of 
the two languages or due to lack of accurate translation. Data from the previous steps of the 
translation process were used to make this determination. If the problems of these items were not 
due to limitation of the two languages, these items would have been sent back to the feedback 
loop committee (step 8). That is, Translator A would first re-translate these items to the Chinese 
language (step 1), and Researcher A would re-evaluate the items (steps 6 and 7). Then, these 
items would be sent to Translator C (steps 1 and 3) and he would re-translate these items back to 
English (step 4).  
Results of the Objective Evaluation 
In the objective evaluation, the instrument to evaluate the translation was first given to an 
HR expert to see if the instructions were clear, the examples made sense, and the instrument was 
understandable. The feedback suggested that the examples seemed insufficient to help readers 
understand the instrument. Therefore, extensive examples were added to the instruction section 
of the instrument.  
The instrument (See Appendix B) was then distributed to 18 individuals in two groups 
composed of HRD graduate students and training specialists. They were asked to compare the 






Fifteen responses were collected. Of the 15 responses, two were completely identical and scored 
dramatically opposite all other responses, probably because they misunderstood the response 
scale. Therefore, these two responses were not included in the analysis. Thus, this stage of the 
analysis contained useable data from 13 individuals.  
 The means and standard deviations of comparability of language and similarity of 
interpretability are listed in Appendix C. In terms of the comparability of language measure, the 
results showed that 15 items had mean values greater than 3.0, indicating items of possible 
concern. These included items 8, 14, 31, 41, 44, 45, 50, 52, 56, 61, 62, 66, 72, 74, and 85. In 
terms of the similarity of interpretability measure, the results showed that eight items had mean 
values greater than 3.0. These items were 14, 18, 31, 37, 44, 50, 66 and 72. As mentioned earlier, 
the objective evaluation prioritized similarity of interpretability over comparability of language. 
Therefore, the eight items rating higher than 3.0 on similarity of interpretability were further 
investigated.  
In examining these eight items, six of the eight (items 14, 31, 44, 50, 66, and 72) were 
also given high ratings on comparability of language indicating that the English back translation 
was not very comparable to the original English version. This indicated that problems with these 
six items were probably due to limitations of the two languages. Five out of the six items (14, 44, 
50, 66, and 72) also had exhibited translation difficulty during the subjective evaluation and had 
already been extensively revised. It was determined that further revisions were not possible. 
Although item 18 and item 37 did not appear to be problematic items in the subjective 






S.D.=.86; M=2.77, S. D.=1.36, respectively). These two items seemed also to be limited by the 
nature of the two languages.  Therefore, no further revisions were possible on these items. 
Pilot Test of the Experimental Version 
 The TLTSI-draft was sent to HRD practitioners in Taiwan to collect comments on the 
instrument. The purpose of this pilot test was to investigate whether the instrument and its 
instruction are understandable and whether the technical terms in the instrument are interpretable 
in Taiwan.  
Results of Pilot Test of the Experimental Version 
 Nine individuals in Taiwan were involved in this pilot test. The occupations of these 
respondents included one human resource specialist, two higher-level mangers, three middle-
level managers, one lower-level manager, one department director, and one engineer. 
Respondents were asked to complete each of the items and to also provide comments, 
particularly concerning the interpretability of the instrument and whether the instrument used 
common language in Taiwan.   
The general comments from the respondents were positive but they expressed concern 
about the length of the instrument and the number of similar items in the instrument. Because 
this study was exploratory in nature and most of the items had been validated in the U.S.A., the 
decision was made to keep all of the items. Some respondents also made specific comments. One 
respondent suggested revising question eight in section one (demographic information) of the 
TLTSI, which asked respondents to report total training hours. This particular respondent 
commented that total training hours might be too broad to report and therefore be impractical. 






commented that item 44 was not understandable; however, the rest of the respondents seemed 
able to answer this question so no further revisions were made.  
The final version of the TLTSI can be found in Appendix D. The English back translation 
can be found in the instrument used for objective evaluation of the LTSI (See Appendix B, 
second column of the instrument) and section one (demographic items) of the TLTSI in English 
can be found in Appendix E. 
Administration of the TLTSI 
 The TLTSI was distributed to 13 HRD-related practitioners, managers, and educators in 
different organizations who served as instrument administrators. Each of the instrument 
administrators received thirty to one hundred instruments depending on the size of their 
organization and on their subjects’ availability. The instrument administrators were asked to 
distribute the copies of the instruments within their organization or institute. Each was given a 
set of administration instructions as shown in Appendix F. Most of the instrument administrators 
distributed copies within one organization, but some of them serving in public training institutes 
were able to distribute the instrument to respondents who came from different organizations.  
Participation was on a voluntary, anonymous basis. The author also asked the instrument 
administrators to follow-up with trainees two weeks after training to collect responses. 
Methodologies for Research Questions 
 This section describes the methodologies used to answer the proposed research questions. 






Research Question One 
This research question asked, “Are the LTSI’s 16 factors valid for use in Taiwan’s 
organizations?” Two major factor analysis techniques (exploratory and confirmatory) were 
considered. The exploratory factor analysis (EFA) was used in this study for the following 
reasons.  
First, the simplest determination on using which factor analysis technique is based on 
whether a study is supported by strong theory. If the study is strongly supported by theory, the 
confirmatory factor analysis (CFA) is considered an appropriate technique. Conversely, if the 
study is not supported by strong theory, EFA is favored. Because the theoretical framework of 
the LTSI had not been tested in Taiwan, EFA seemed more appropriate than the CFA for this 
study.  
Second, Holton et al. (2000) summarized five points from statistical literature enhancing 
the appropriateness of using the EFA in this study. The five points include: 
• EFA is considered more appropriate in early stages of scale development because CFA 
does not show cross-loadings on other factors (Kelloway, 1995). 
• EFA may be more appropriate for scale development (Hurley et al., 1997). 
• EFA provides a more direct picture of dimensionality (Hurley et al., 1997). 
• The use of modification indices to alter models is an exploratory use of CFA and is not 
without controversy (Anderson & Gerbing, 1988) and may not be appropriate (Williams, 
1995).  
• The use of maximum likelihood estimates for exploratory analysis may result in biased 






As mentioned earlier, the second and third sections of the instrument included 89 items. 
These items included 68 validated items (Holton et al., 2000) and 21 research items. The 68 
validated items represent two domains: Training in Specific (45 items) and Training in General 
(23 items). The 21 research items were intended to improve the scales that had low reliability in 
the original LTSI. These scales included Personal Outcome Positive (5 items), Personal Capacity 
for Transfer (3 items), Supervisor Sanction (6 items), Opportunity to Use Learning (4 items), and 
Performance Coaching (3 items). The former four scales are associated with the Training in 
Specific domain and the latter one is related to the Training in General domain.  
Two separate factor analyses were used to examine the factor structure of the 68 
validated items for each domain. The first factor analysis examined the factor structure of the 45 
items associated with the Training in Specific domain while the second factor analysis explored 
the factor structure of the 23 items associated with the Training in General domain. Kaiser’s 
measure sampling of adequacy (MSA), Bartlett’s test of sphericity, and item to response ratio 
were used to determine the factorability of the dataset. Hair et al. (1998) suggested that an MSA 
value of .80 or above would be meritorious. Bartlett’s test of sphericity is intended to test the 
overall significance of all correlations within a correlation matrix. A range of 5:1 to 10:1 item to 
respondent ratio is appropriate for a factor analysis.  
A common criterion with latent root (eigenvalue) greater than one was used to determine 
number of factors to extract, while a .40 cutoff was used to determine number of items to retain 
in a specific factor (Nunnally, 1978). In addition, an oblique rotation method was used for each 
of the EFAs. As Hair et al. (1998) stated, “if the ultimate goal of factor analysis is to obtain 






110). Because the purpose of the EFAs in this study was to validate the factor structure of the 
LTSI instrument, the oblique solution seemed appropriate.   
Research Question Two 
Research question two asked, “Based on the validated Taiwanese version of the LTSI, are 
there differences in perceived transfer system factors across three situational variables: 
organizational types, organizations, and training types in Taiwan?” The validated TLTSI factors 
in research question one were used as dependent variables, while the three situational variables 
described in research question two (organizational type, organization, and training type) were 
used as independent variables individually. The scale score on each TLTSI was calculated and 
the mean score for each scale determined the scale score.  
Since this study included multiple dependent variables, MANOVA was used to compare 
the group differences in transfer system (Hair et al., 1998; Tabachnick & Fidell, 1996). In 
addition, univariate ANOVA, and subsequent post hoc comparisons were used to examine results 
in detail. Each of the post hoc comparisons used Scheffe’s adjustment, a conservative criterion 
(Hair et al., 1998), with a .05 alpha level.  
Research Question Three 
Research question three asked, “Based on the validated Taiwanese version of the LTSI, 
are there differences in perceived transfer system factors across selected individual 
demographics including gender, age, education, job type, hours of training experience in current 
organization, years of total job experience, and years of job experience in current organization in 
Taiwan?” These 7 individual variables were used as independent variables, while the validated 






analyzed separately by one-way MANOVA (e.g., age, education, total job experience, etc.) or 
Hotelling’s T2 (e.g., gender and training experience in current organization). The procedures and 









RESULTS AND FINDINGS 
 
 This study included three research questions. The result of each research question is 
provided in this chapter.  
Research Question One 
Research question one asked: “Are the LTSI’s 16 factors valid for use in Taiwan’s 
organizations?” As stated in chapter 3, exploratory factor analysis was used to answer this 
research question.  
Exploratory Factor Analyses 
Before exploratory factor analyses were conducted, the data was screened in various 
ways including tests for extreme values, response pattern, normality, and factorability. Extreme 
values were checked by screening for out of range data. Since the instrument is based on a 5-
point scale from 1 to 5, data greater than 5 were identified as out of range data. The out of range 
data was revisited and keying errors were corrected where appropriate.  
In term of response pattern, the responses were checked for either completely blank 
responses or the same responses to all items. Six cases were identified and deleted. Three cases 
(numbers 23, 24, and 231) had the same response on all items and three cases were completely 
blank (numbers 268, 279, and 280). Thus the final sample used for the factor analysis was 577. 
Tabachnick and Fidell (1996) stated, “With large samples the significant level of 
skewness is not as important as its actual size and the visual appearance of the distribution 
(p.73).” Therefore, examination of normality was conducted by visual histogram and normal Q-






assumption is not critical for factor analysis (Tabachnick & Fidell, 1996), and some degree of 
multicollinearity is desirable (Hair et al, 1998, p99).  
Two statistical tests, Bartlett’s test of sphericity and Kaiser’s measure of sampling 
adequacy, were used to examine the factorability of this dataset. The results showed no violation 
of Bartlett’s test of sphericity (p<.01), and that the overall Kaiser’s measure of sampling 
adequacy (MSA) was .932, which means the data was very appropriate for an exploratory factor 
analysis (EFA). Item to respondent ratios for all of the EFAs in later section ranged from 9.2:1 to 
22.1:1. These three tests strongly supported factorability of this dataset.   
An EFA was first conducted using the 68 validated items from the English LTSI. 
Following the English language validation procedure, two separate exploratory analyses were 
run for the Training in Specific domain and the Training in General domain (Holton et al., 2000). 
In each analysis, common factor analysis with an oblique rotation (Oblimin) was used and a 
criterion of eigenvalue greater than one were used to determine number of factors to extract. 
Training in Specific Domain. In the Training in Specific domain, forty-five validated 
LTSI items were used. Using a .40 minimum loading, the analysis initially presented a nine-
factor structure as shown in Table 11.  
The nine factors explained 63.7% of the total variance. However, two factors appeared to 
be problematic. One factor (factor 9) had only two items loaded on it (items 38 and 45). The 
other factor (factor 6) had only one item (item 61) loading above .40. However, if a .30 cutoff 
were used, which is a minimum acceptable cutoff criterion (Hair, Anderson, Tatham, & Black, 
1998), three items (items 19, 61, and 63) could be retained for this factor. Nevertheless, this 







Table 11  
 
Factor Loadings for Training in Specific Domain of the 45-Item Analysis  














































Eigenvalues: 13.52 4.24 2.53 1.90 1.60 1.41 1.31 1.18 1.04
% of variance 30.01 9.42 5.62 4.21 3.55 3.14 2.90 2.48 2.32






The result of the Training in Specific domain in the 68-item analysis suggested that a 
seven- or eight-factor structure might be present in Taiwan. Six out of eleven factors were 
validated. They included: Learner Readiness, Motivation to Transfer, Personal Outcome Positive, 
Personal Outcome Negative, Peer Support, and Supervisor Support. Five of the original LTSI 
scales appeared to need further investigation. These factors included Personal Capacity for 
Transfer, Supervisor Sanction, Perceived Content Validity, Transfer Design, and Opportunity to 
Use Learning. The different factor structure between the U.S.A. and Taiwan could have 
originated from cultural differences but might also have been due to translation or 
implementation issues. Therefore, further investigations were needed for the five factors not 
validated. 
Training in General Domain. In the Training in General domain, the twenty-three 
previously validated LTSI items were used. Using a .40 cutoff, the results showed a four-factor 
solution. These four factors explained 57.3 percent of the total variance. The Performance 
Coaching factor in the original LTSI did not emerge in this analysis. Two of the Performance 
Coaching items (item 79 and item 89) were loaded to different factors in this study. Item 79 
loaded to Performance-Outcomes Expectations and item 89 was loaded to Performance Self-
Efficacy in this study.  
In the Training in General domain, the results showed that four out of five factors in the 
original LTSI were validated in this study (See Table 12). These factors included: Transfer 
Effort-Performance Expectation, Performance Outcome Expectation, Openness to Change, and 
Performance Self-Efficacy. However, one original LTSI factor, Performance Coaching, did not 
emerge in this analysis. This factor may also need further investigation for the same reasons as in 







Factor Loadings for Training in General Domain of the 23-Item Analysis  
Item Number/ Factor
























Eigenvalues: 7.92 2.36 1.74 1.16
% of total variance 34.45 10.28 7.56 5.05
Note. Cross-loadings less than .20 are not listed in this table. 
 
Summary of the 68-Item Analyses. To sum up, 10 out of the 16 LTSI factors were 
validated, and 6 were in need of further investigation. The 6 factors included two that did not 
appear (Personal Capacity for Transfer and Performance Coaching), two that merged to a new 
factor (Perceived Content Validity and Transfer Design), one that had low reliability 
(Opportunity to Use Learning), and one that contained only two items (Supervisor Sanction). 
The detailed information is summarized in Table 13. Since a cross-cultural validation of the 
LTSI was also conducted in Thailand (Yamnill, 2001), the results of that study are also included 







Table 13  
 
Factors, Reliabilities, and Items Comparisons of the 68-item Analyses between LTSI in Thailand, 
in the U.S.A, and in Taiwan 




Taiwan (7 to 8 
factors) 
Results of the 
analysis 
Training in Specific 38 items 45 items 36 items  
Learner Readiness 9, 10, 13 (.58) 
 
1, 9. 10, 13 (.73) 1, 9. 10, 13 (.68) Validated 
Motivation to Transfer  1, 2, 3, 4 (.76) 
 
2, 3, 4, 5 (.83) 2, 3, 4, 5 (.83) Validated 
Personal Outcome Positive 6, 16 (.6) 
 
6, 16, 17 (.69) 6, 16, 17 (.78) Validated 
Personal Outcome Negative 14, 17, 21, 23, 24 
(.84) 
 
14, 21, 23, 24 
(.76) 
14, 21, 23, 24 
(.79) 
Validated 









Peer Support 28, 29, 30, 31 (.8) 
 
28, 29, 30, 31 
(.83) 
28, 29, 30, 31 
(.87) 
Validated 
Supervisor Support 32, 33, 37, 39, 40, 
43 (.85) 
 
32, 33, 37, 39, 40, 
43 (.91) 
32, 33, 37, 39, 40, 
43, 44 (.89) 
 
Validated 
Supervisor Sanction 38, 45 (.66) 
 
 
38, 44, 45 (.63) 38, 45 (.69) Further 
investigation 
Perceived Content Validity 47, 48, 49, 58, 59 
(.84) 
 




Transfer Design 52, 53, 54, 55 
(.79) 
 
52, 53, 54, 55 
(.85) 
47, 48, 49, 52, 53, 




Opportunity to Use Learning 61, 63 (.58) 
 
56, 60, 61, 63 (.7) 61, 63, 19 (.60) Further 
investigation 
Training in General  Thailand (4 
factors) 
USA (5 factors) Taiwan (4 factors)  
Transfer Effort-Performance 
Expectation 
65, 66, 69, 70, 71 
(.81) 
65, 66, 69, 71 
(.81) 
66, 69, 71 (.83) Validated 
Performance-Outcome 
Expectation 
67, 68 (.63) 
 
64, 67, 68, 70, 72 
(.83) 





73, 74, 75, 76, 77, 
78 (.77) 
73, 74, 75, 76, 77, 
78 (.85) 
73, 74, 75, 76, 77, 
78 (.80) 
Validated 
Performance Self-Efficacy 82, 83, 84, 85 
(.77) 
82, 83, 84, 85 
(.76) 
82, 83, 84, 85, 89 
(.84) 
Validated 
Performance Coaching 79, 86, 87, 89 
(.61) 
79, 86, 87, 89 (.7)  Further 
investigation 
Note. (*)=Reliability. *LTSI in Thailand used .35 cutoff criterion and the same item numbers were retained when 
using .30 cutoff. **LTSI in the U.S.A. used .40 cutoff criterions. Underlined numbers represent .30 cutoff criterions. 






Extended Analyses for Research Question One 
 As mentioned earlier, cross-cultural instrument validation such as was done in this study 
is not only involved in cultural issues, but also translation, implementation, and reliability issues. 
Each issue should be carefully examined before decisions are made about construct validity. 
Before concluding that certain factors did not exist in Taiwan, the author decided to conduct 
additional analyses using the 23 research items (89 items in total). Although not originally 
planned, this analysis seemed appropriate for two reasons. 
 First, the TLTSI conducted in Taiwan included 68 validated items and 23 research items. 
The 23 research items were being tested to improve the scales with lower reliability in the 
original LTSI. These factors included: Personal Outcomes-Positive (.69), Personal Capacity for 
Transfer (.68), Supervisor Sanction (.63), Opportunity to Use Learning (.70), and Performance 
Coaching (.70). Interestingly, four of the six factors marked as “further investigation” in Table 
15 matched these low reliability factors in the English LTSI. That raised suspicions that 
something other than cultural issues might be affecting the results. 
 Second, this study was intended not only to validate the current LTSI in Taiwan, but also 
to develop the most valid LTSI for use in Taiwan. This study was exploratory in nature. To make 
an instrument useful, it is dangerous to conclude that factors such as Personal Capacity for 
Transfer and Performance Coaching do not exist without careful further examination. Also, it 
made more sense to develop the best instrument possible for use in Taiwan, which meant 
examining the research items to see if the troublesome factors could be strengthened. If the 
troublesome factors remained problematic, then the conclusion that certain constructs do not 
exist in Taiwan could be made more confidently. On the other hand, if problem factors were 






problems may have occurred due to translation issues or other artifacts and not cultural ones. 
This is especially true when one considers that five of the six problem factors had been identified 
as having some weakness in English also. 
The procedures for the extended analysis were the same as ones conducted in the 
previous section. Factor analyses were conducted for the two domains, Training in Specific and 
Training in General. Each of the analyses used the criteria of eigenvalue greater than one and 
oblique rotation.  
Training in Specific Domain. In the Training in Specific domain, sixty-three items were 
used. These items included 45 validated items and 18 research items. Although the ratio of 
respondents to items in this analysis dropped to 9.2:1, it was still an acceptable ratio for factor 
analysis (Hair et al., 1998). Kaiser’s measure of sampling adequacy in this analysis was .938. 
Using a .40 cutoff, quite interestingly, the result initially showed an 11-factor structure (See 
Table 14) which is the same as the English version. These 11 factors explained 65 percent of 
total variance.  
Table 14  
 
Factor Loadings for Training in Specific Domain of the 63-Item Analysis  
Item Number/ Factor




































































Q52 .34 .27 .41
Q51 .21 .33 .41
Q27 .29
Eigenvalues: 17.82 6.92 3.73 2.18 2.03 1.77 1.65 1.52 1.21 1.09 1.04
% of variance 28.29 10.98 5.93 3.46 3.22 2.81 2.61 2.41 1.92 1.73 1.66






 The items in these factors were carefully analyzed to determine which ones should be 
retained. Twelve items were deleted due to low major loading, cross loading, or language effect. 
The specific explanation for items that were eliminated can be found in Table 15. 
Table 15  
 
Explanations of Decisions Made for Item Deletion 
Item number Factor number Explanation 
60 1 • Loading less than .40 (major loading=.37) 
 
17 3 • Cross loading problem (major loading=-.45 and cross loading of 
factor 4=-.36). 
• Double negative in English which is difficult to translate 
 
44 5 • Loading less than .40 (major loading=.39) 
• Language translation issue 
o One of the problematic items in the first round of the 
forward-backward translation process 
o Rated highest (mean=3.85) in similarity of interpretability 
scale and second highest (mean=3.54) in comparability of 
language scale in the evaluation of instrument translation 
questionnaire.  
 
62 5 • Loading less than .40 (major loading=-.26) 
 
1 7 • Loading less than .40 (major loading=-.37) 
• Cross loading with factor 10 (loading=.33) 
 
61 8 • Loading less than .40 (major loading=.33) 
 
25 8 • Loading less than .40 (major loading=-.25) 
• Cross loading with factor 5 (loading=-.21) 
 
50 9 • Loading less than .40 (major loading=.32) 
• Cross loading with factor 11 (loading=.30) 
• Cross loading with factor 1 (loading=.32) 
 
63 10 • Loading less than .40 (major loading=.24) 
 
27 11 • Loading less than .40 (major loading=.29) 
 
52 11 • Non-interpretable factor 
• Only two useable items may not be sufficient to represent a factor 
 
51 11 • Non-interpretable factor 







 After item deletion, the results showed that 10 factors were retained. In addition to the six 
validated LTSI factors from the 68-item analysis in the Training in Specific domain, three more 
LTSI factors were validated and one new factor emerged. The three validated factors were 
Personal Capacity for Transfer, Supervisor Sanction, and Perceived Content Validity. The new 
factor was labeled Transferability and defined as the extent to which trainees perceive that 
training is designed to facilitate opportunity to apply what they learn to the job. This factor 
explained the largest amount of variance (28.3% of total variance) in this analysis. And it 
combined items from two factors in the English version of the LTSI: Transfer Design and 
Opportunity to Use Learning. 
 Training in General Domain. In the Training in General domain, twenty-six items were 
used. These items included 23 validated items and three research items. The ratio of respondents 
to items in this analysis was 22.2: 1. Kaiser’s measure of sampling adequacy in this analysis 
was .933. Using the eigenvalue greater than one criterion, oblique rotation method, and a .40 
cutoff, the results showed a five-factor structure. The five factors explained 61.4 percent of the 
total variance.  
The results showed that all of items were loaded to the factors in the original LTSI except 
one item (item 79).  All items were retained except item 64, which had a loading less than .40 
(major loading=-.23) and cross loaded with factor 2 (loading=.23). The results confirmed that the 
factors in the Training in General domain of the LTSI in Taiwan is valid. The Performance 
Outcome Expectation factor explained the largest amount of variance (36.0% of total variance) 
in this analysis. The factor loadings for the pattern matrix of the 26-item analysis for the Training 







Table 16  
 
Factor Loadings for Training in General Domain of the 26-Item Analysis  
Item Number/ Factor



























Eigenvalues: 9.35 2.37 1.76 1.49 1.00
% of variance: 36.00 9.11 6.75 5.71 3.86
Note. Cross-loadings less than .20 are not listed in this table. 
 
Summary of Extended Analyses for Research Question One.  In the Training in Specific 
domain, 10 factors were retained. As shown in Table 17, nine out of the ten factors were 
validated from the original LTSI and one new factor emerged in Taiwan’s settings, which 
combined two factors from the English LTSI. Transferability explained the largest amount of 
variance in the Training in Specific domain in Taiwan. In the Training in General domain, the 
results confirmed that all five factors were validated in Taiwan. Performance Outcome 
Expectation explained the most variance in the Training in General domain in Taiwan. The 






than .80 with only three exceptions, Learner Readiness (α=.65), Personal Capacity for Transfer 
(α=.78), and Personal Outcome Negative (α=.79).  
Table 17  
 
Factors, Reliabilities, and Items Comparisons of the 89-item Analyses between LTSI in Thailand, 
in the U.S.A, and in Taiwan 
Training In Specific LTSI in Thailand 
(10 factors) 
LTSI (11 factors) TLTSI (10 
factors) 
Result 





Learner Readiness 9, 10, 13, 53(.61) 1, 9. 10, 13 
(.73) 





Motivation to Transfer  1, 2, 3, 4 (.76) 2, 3, 4, 5 (.83)  2, 3, 4, 5 (.83) Validated 
Personal Outcome 
Positive 
6, 7, 8, 15, 16, 22 
(.86) 
6, 16, 17 (.69) 7, 8, 15, 18, 
22 
6, 7, 8, 15, 16, 




14, 17, 21, 23, 24 
(.84) 
14, 21, 23, 24 
(.76) 
 14, 21, 23, 24 
(.79) 
Validated 
Personal Capacity for 
Transfer 
11, 12, 19, 20 
(.24) 
19, 25, 26, 27 
(.68) 




Peer Support 28, 29, 30, 31 
(.8) 
28, 29, 30, 31 
(.83) 
 28, 29, 30, 31 
(.89) 
Validated 
Supervisor Support 32, 33, 37, 39, 
40, 43 (.85) 
32, 33, 37, 39, 
40, 43 (.91) 
 32, 33, 37, 39, 
40, 43 (.92) 
Validated 
Supervisor Sanction 34, 35, 36, 38, 
41, 42, 45 (.88) 
38, 44, 45 
(.63) 
34, 35, 36, 
41, 42, 46 
34, 35, 36, 38, 





47, 48, 49, 58, 59 
(.84) 
47, 48, 49, 58, 
59 (.84) 
 47, 48, 49 (.84) Validated 
 
Transfer Design 50, 51, 52, 54, 55 
(.82) 
52, 53, 54, 55 
(.85) 
 
Opportunity to Use 
Learning 
60, 62 (.78) 56, 60, 61, 63 
(.7) 
50, 51, 57, 
62 
53, 54, 55, 56, 





Training in General  LTSI in Thailand 
(5 factors) 
LTSI (5 factors) TLTSI (5 factors)  
Transfer Effort-
Performance Expectation 
65, 66, 69, 70, 71 
(.81) 
65, 66, 69, 71 
(.81) 





67, 68 (.63) 64, 67, 68, 70, 
72 (.83) 
 67, 68, 70, 72, 79 
(.80) 
Validated 
Openness to Change 73, 74, 75, 76, 
77, 78 (.77) 
73, 74, 75, 76, 
77, 78 (.85) 
 73, 74, 75, 76, 




82, 83, 84, 85 
(.77) 
82, 83, 84, 85 
(.76) 
 82, 83, 84, 85 
(.86) 
Validated 
Performance Coaching 80, 81, 86, 88 
(.70) 
79, 86, 87, 89 
(.7) 
80, 81, 88 80, 81, 86, 87, 
88, 89 (.88) 
Validated 
Note. L=Loading less than .40. (*)=Reliability. *LTSI in Thailand used .35 cutoff criterion and the same item 
numbers were retained when using .30 cutoff. **LTSI in the U.S.A. used .40 cutoff criterions. Bold numbers 







In addition, the six problematic factors in the 68-item factor analysis were all 
dramatically improved with exception of Opportunity to Use Learning and Transfer Design, 
which were blended as Transferability in Taiwan’s settings. Transferability may need 
investigations to confirm the merge in the future. According to Hair et al. (1998) the desirable 
lower limit for reliability is .70 but .60 is acceptable in exploratory research. Therefore, one 
factor, Learner Readiness, had a slightly low reliability (α=.65). This factor was acceptable but in 
need of further improvement.  
The inter-factor correlations are reported in Table 18. All of the factors are significantly 
correlated with two exceptions, between Motivation to Transfer and Personal Outcome Negative 
and between Transferability and Personal Outcome Negative. 
Table 18  
Inter-Factors Correlations of the TLTSI 
Training in Specific  1 2 3 4 5 6 7 8 9 10
1-Learner Readiness -- 
2-Motivation to Transfer .39** -- 
3-Personal Outcome Positive .27** .41** -- 
4-Personal Outcome Negative .12** -.05 .36** -- 
5-Personal Capacity for Transfer .12** .44** .22** -.17** -- 
6-Peer Support .28** .52** .50** .16** .40** -- 
7-Supervisor Support .31** .46** .60** .29** .33** .63** -- 
8-Suppervisor Sanction -.11* -.35** -.16** .24** -.56** -.39** -.28** -- 
9-Perceived Content Validity .35** .47** .35** .12** .39** .48** .46** -.32** -- 
10-Transferability .38** .60** .37** .07 .46** .58** .54** -.42** .71** -- 
Training in General 1 2 3 4 5 
1-Transfer Effort Performance Expectation --     
2-Performance-Outcome Expectation .61** --    
3-Openness to Change .35** .33** --   
4-Performance Self-Efficacy .58** .41** .32** --  
5-Performance Coaching .58** .61** .47** .56** -- 
** Correlation is significant at the .01 level (2-tailed). 
Correlation is significant at the .05 level (2-tailed). 
 
Finally, the mean values for each TLTSI factor are shown in Table 19. Overall all, in 
Training in Specific domain, for those positive scales (all except for Personal Outcome Negative 






Outcome Positive (M=3.17) was rated lowest. In Training in General domain, Transfer Effort-
Performance (M=3.92) received the highest rating while the Openness to Change scale (M=3.48) 
had the lowest rating.  
Table 19 
Mean Values of the TLTSI Factors 
  N Mean
Training in Specific 
Learner Readiness 572 3.43
Motivation to Transfer 571 4.04
Personal Outcome Positive 530 3.17
Personal Outcome Negative 559 2.56
Personal Capacity for Transfer 561 3.51
Peer Support 571 3.65
Supervisor Support 565 3.31
Supervisor Sanction 557 2.07
Perceived Content Validity 558 3.62
Transferability 564 3.80
Training in General 
Transfer Effort-Performance Expectation 567 3.92
Performance Outcome Expectation 560 3.56
Openness to Change 561 3.48
Performance Self-Efficacy 566 3.81
Performance Coaching 565 3.70
 
Research Question Two 
Research question two asked: “Based on the validated Taiwanese version of the LTSI, are 
there differences in perceived transfer system factors across three situational variables: 
organizational types, organizations, and training types in Taiwan?” These variables represent 
three types of situational variables. The 15 validated factors in the 89-item analysis were used for 
these comparisons. Scale scores were calculated for each factor as the average of responses to 
items in the factor and pairwise deletion was utilized. In each of the group comparisons, 
MANOVA, univariate ANOVA, and post hoc comparisons were respectively used. All post-hoc 
comparisons used a Scheffe’ adjustment to reduce the experimentwise error rate because it is the 






However, for the purpose of interpreting the post hoc comparisons, the 15 factors were 
further categorized into four groups based on the original theory from which the instrument was 
built. The four groups of factors were: trainee-characteristics, motivation-related, work-
environment-related, and ability-related factors (Noe & Schmitt, 1998; Holton, 1996; Holton, 
Chen, Naquin, in press). Trainee characteristics factors included Learner Readiness and 
Performance Self-Efficacy factors, while the motivation-related factors included Motivation to 
Transfer Learning, Transfer Effort-Performance Expectation, and Performance Outcome 
Expectation factors. The work-environment-related factors included Performance Coaching, 
Supervisor Support, Supervisor Sanction, Peer Support, Openness to Change, Personal Outcome 
Positive, and Personal Outcome Negative factors. And, the ability-related factors included 
Transferability, Perceived Content Validity, and Personal Capacity for Transfer factors. 
Comparisons across Organizational Types 
 In terms of organizational types, five groups were identified. These types were public 
sector, private sector, non-profit organizations, quasi-public organizations, and educational 
organizations. The frequency and percentage of each organizational type in this sample can be 
found in Table 20. 
Table 20 
Sample Descriptions for Organizational Types 
Frequency Percent
1 Public Sector 77 13.3
2 Private Sector 267 46.3
3 Non-profit 100 17.3
4 Quasi-Public 63 10.9
5 Education 59 10.2
Subtotal 566 98.1








 The quasi-public organizations were a unique type of organization and are also known as 
public-for-profit organizations. The educational organizations deserved to stand as another 
organizational type because this group did not fit with the other four organizational types. The 
ratio of largest group to smallest group was 4.53:1.  
MANOVA analysis showed statistically significant differences across organizational 
types on all criteria as shown in Table 21. This implies that the transfer systems differ across 
organizational types, and this result is consistent with results in the U.S. (Holton et al., in press). 
Univariate ANOVA showed that all factors, except Learner Readiness, were significantly 
different across organizational types.   
Table 21 
 
Multivariate Tests of Significance, Effect Size, and Power for Organizational Types 
  Value F Hypothesis df Sig. Effect size Power
Pillai's Trace .784 7.052 60 .000 .196 1.000
Wilks' Lambda .387 7.723 60 .000 .211 1.000
Hotelling's Trace 1.174 8.404 60 .000 .227 1.000
Roy's Largest Root .709 20.514 15 .000 .415 1.000
 
In terms of post hoc paired comparisons (See Table 22), the most interesting finding was 
that the transfer system seems most robust in non-profit organizations. This is because 48 paired 
comparisons across four categorized factor groups indicated that the respondents in non-profit 
organizations perceived more supportive transfer system than respondents in other organizational 
types except for the Learner Readiness that did not show significant differences across 
organizational types.  
Table 22 
 
Results of Post Hoc Comparisons across Organizational Types 
 1 Pub.  2 Priv.  3 Non-Pro  4 Quasi-Pub  5 Edu  
Trainee Characteristics Factors (5 pairs)      














Motivation Factors (14 pairs)      




















Environment Factors (29 pairs)      















   











Supervisor Sanction (1>3) (2>3) 
 
 (4>3) (5>3) 













Ability Factors (18 pairs)      
Personal Capacity for  
Transfer 





























Note. *(Group number>group number). For example, (3>1) means that non-profit organization is significantly 
higher than public sector. 
 
More supportive means that respondents rated significantly higher on positive scales (e.g., 
Supervisor Support), and rated significantly lower on negative scales (e.g., Supervisor Sanction) 
than the other organizational types in the 48 pairs. The finding of the strong transfer system in 
non-profit organizations is also consistent with the finding of Holton et al. (in press), which 
examined U.S. organizations. 
It is a little surprising that there is only one significant difference found in the 
comparisons between public and private sectors. The results showed that respondents in the 
private sector perceived higher personal positive outcome than respondents in the public sector. 
This is typical when comparing public and private sector organizations. Contrasting two public-
founded organizational types, public sector (group 1) and quasi-public sector (group 4), the 
results showed that respondents in the quasi-public sector rated two of the ability-related factors 
(Perceived Content Validity and Transferability) significantly higher than respondents in public 
sector. 
Finally, four paired significant differences were found between two profit-oriented 
organizational types, private sector (group 2) and quasi-public (group 4) organization. 
Respondents in quasi-public organizations rated Performance-Self Efficacy, Perceived Content 






Comparisons across Organizations 
 Eight different organizations were included in this part of the analysis. These 
organizations included one government agency, three manufacturers, two insurance companies, 
one service-based organization, and one retailer. Hair et al. (1998) suggested that a minimum cell 
size of 20 observations is desirable. Therefore, organizations with less than 20 respondents were 
not included in this analysis (31 responses). In addition, the respondents (58 responses) from 
education group attended public training and they were affiliated with five different schools. 
None of them had sample size greater than 20. Therefore, they were not included in this analysis, 
either. The ratio of largest group to smallest group was 2.70:1. The frequency and percentage of 
each organization for this analysis can be found in Table 23.  
Table 23 
 
Sample Descriptions for Organizations 
  Frequency Percent
1 Government Agency 57 9.9
2 Manufacturer 1 63 10.9
3 Insurance Company 1 37 6.4
4 Insurance Company 2 39 6.8
5 Manufacturer 2 62 10.7
6 Retailer 48 8.3
7 Service-based Organization 100 17.3
8 Manufacturer 3 60 10.4
Subtotal 466 80.8
Missing Data (22) , Others (31), and Education Group (58) 111 19.2
Total 577 100.0
 
 MANOVA analysis showed that significant differences were found on all criteria as 
shown in Table 24. The results suggested that transfer systems differ across different 
organizations, and this finding is also consistent with U.S. results (Holton et al., in press). 
Univariate ANOVA showed that all factors were significantly different across organizations with 









Multivariate Tests of Significance, Effect Size, and Power for Organizations 
  Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace 1.228 4.851 105 .000 .175 1.000
Wilks' Lambda .220 5.491 105 .000 .195 1.000
Hotelling's Trace 1.937 6.168 105 .000 .217 1.000
Roy's Largest Root 1.000 22.798 15 .000 .500 1.000
 
 In terms of post hoc comparisons (See Table 25), organization 7 appeared to have a 
stronger transfer system than any other organizations in this study. Except for Learner Readiness, 
which did not show any significant differences, respondents in organization 7 rated their transfer 
system significantly better than at least five other organizations on all factors.  
 Two insurance companies (organizations 3 and 4) in this study appeared to have similar 
transfer systems. Only four factors (Performance Self-Efficacy, Personal Outcome Negative, 
Supervisor Support, and Performance Coaching) were significantly different between these two 
insurance companies.  
Similar transfer systems were also found in the three manufacturing organizations 
(organizations 2, 5, and 8) in this study. The transfer system in organization 2 did not differ from 
organization 8 on any factors. Only two paired comparisons (Personal Outcome Positive and 
Transferability) were found to be significantly different between organization 2 and organization 
5. Respondents in organization 2 rated Personal Outcome Positive significantly higher than 
organization 5 but rated Trainability lower. And finally, organization 5 and organization 8 did 
not show significant differences on any factors, with only one exception: respondents in 
organization 8 rated Personal Outcome Positive significantly higher than respondents in 
organization 5.  
The implications of these findings are two-fold. It implies that similar types of 






interrelationships among employees in the same type of organization are similar. On the other 
hand, the significantly different factors (e.g., Performance Self-Efficacy, Supervisor Support, and 
Performance Coaching in insurance company 4; Personal Outcome Positive in manufacturer 5) 




Results of Post Hoc Comparisons across Organizations 
 Org1 Org2 Org3 Org4 Org5 Org6 Org7 Org8 
Trainee Characteristics Factors (7 pairs)         
Learner Readiness 
 
        







Motivation Factors (23 pairs)         




































Environment Factors (59 pairs)         
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Supervisor Sanction (1>7) (2>7) (3>7) (4>7) (5>7) (6>7) 
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Ability Factors (23 pairs)         
Personal Capacity for  
Transfer 
 

































Note. Org 1: Government Agency, Org 2: Manufacturer 1, Org 3: Insurance Company 1, Org 4: Insurance company 
2, Org 5: Manufacturer 2, Org 6: Retailer, Org 7: Service-based organization, Org 8: Manufacturer 3. 
 
Comparisons across Training Types 
In terms of training content, most of the respondents were clustered into eight different 
training groups. The groups included: new employee, spiritual inspiration, managerial (e.g., 
leadership development, middle level managerial training, etc.), curriculum design (e.g., 
curriculum design, curriculum development, and train the trainer), technical (e.g., computer skill 
training, software development, etc.), safety (safety and security training), operations 
management (e.g., asset management, material management, project management, river 
management, etc.), and interpersonal relations (e.g., communication skill, negotiation skill, 
interpersonal relationship, etc.) training programs. The groupings were based on training 
similarity in conjunction with consideration of the sample size of each group. Training types 
clarified as “other” did not fit with these groups nor could additional groups with sufficient 
sample size be created. The specific classification of training type can be found in Appendix G. 
The ratio of largest group to smallest group was 3.33:1. The frequency and percentage of each 










Sample Descriptions for Training Types 
Frequency Percent
1 New Employee Training 100 17.3
2 Spiritual Inspiration Training 99 17.2
3 Managerial Training 36 6.2
4 Curriculum Design Training 40 6.9
5 Technical Training 30 5.2
6 Safety Training 43 7.5
7 Operations Training 49 8.5
8 Interpersonal Relations Training 36 6.2
Subtotal 433 75.0
Missing Data (98) & Others (46) 144 25.0
Total   577 100.0
 
 MANOVA analysis showed statistically significant differences across training types on 
all criteria as shown in Table 27. Univariate ANOVA analysis showed that all factors were 
significantly different across training types. The results of this section also support the findings 
of Holton et al. (in press) that the supports or obstacles of transfer systems in organizations vary 
across training contents. 
Table 27 
Multivariate Tests of Significance, Effect Size, and Power for Training Types 
  Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace 1.071 3.915 105 .000 .153 1.000
Wilks' Lambda .272 4.413 105 .000 .170 1.000
Hotelling's Trace 1.645 4.972 105 .000 .190 1.000
Roy's Largest Root .946 20.499 15 .000 .486 1.000
 
 In terms of post hoc paired comparisons (See Table 28), the most notable finding was that 
respondents who attended the spiritual inspiration training (group 2) perceived a stronger transfer 
system than any other types of training in this study. Respondents who attended the spiritual 
inspiration training rated all factors significantly better than at least 5 other training types with 






 When comparing new employee training (group 1) and managerial training (group 3), 
four significant differences were found (Personal Outcome Positive, Personal Outcome Negative, 
Supervisor Support, and Performance Coaching), and all of them were work-environment-related 
factors.  
Table 28 
Results of Post Hoc Comparisons across Training Types 
 Trn1  Trn2  Trn 3 Trn 4 Trn 5 Trn 6 Trn 7 Trn 8 
Trainee Characteristics Factors (9 pairs)         
Learner Readiness     (5>3)  (7>3) 
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(7>8) 
 
Motivation Factors (19 airs)         



























      
Environment Factors (49 paired)         
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Supervisor Sanction 
 
(1>2)  (3>2) (4>2) (5>2) (6>2) (7>2) (8>2) 







      







      
Ability Factors (24 pairs)         











      























    (7>3)  
Note. Trn 1: New Employee Training, Trn 2: Spiritual Inspiration, Trn 3: Managerial Training, Trn 4: Curriculum 
Design, Trn 5: Technical Training,  Trn 6: Safety Training, Trn 7: Operations Training, Trn 8: Interpersonal 
Relations. 
 
Summary of Research Question Two 
 Research question two asked, based on the validated TLTSI, if there are differences in the 
perceived transfer system across organizational types, organizations, and training types. The 
results suggest that transfer systems significantly differ across organizational types, 
organizations, and training content. The results are consistent with studies in the U.S. (Holton et 
al., in press) and In Thailand (Yamnill, 2001). 
In comparing factors of transfer systems across organizational types, the results showed 
that the non-profit organization appeared to have a stronger transfer system than other 
organizational types in this study. Employees in the private sector perceived higher personal 
positive outcomes than employees in the public sector. Also, employees in quasi-public sector 
had stronger trainee characteristics and perceived more ability to transfer skills to their jobs than 
employees in the private sector.  However, employees in the private sector perceived more 
positive personal outcomes than respondents in quasi-public organizations. 
In terms of comparisons between organizations, organization 7 appeared to have the 
strongest transfer system in this study. Two insurance companies showed similar transfer 
systems as well three manufacturers, implying that similar types of organizations may share 






supports the notion that organizations may have different strengths and weaknesses in their 
transfer systems.  
The comparisons among training types suggest that respondents who attended the 
spiritual inspiration training perceived a stronger transfer system than respondents who attended 
any other training program in this study.  
Research Question Three 
Research question three asked, “Based on the validated Taiwanese version of the LTSI, 
are there differences in perceived transfer system factors across selected individual 
demographics including gender, age, education, job type, hours of training experience in current 
organization, years of total job experience, and years of job experience in current organization in 
Taiwan?” The analysis procedures of these 7 individual variables in this section were the same as 
those in research question two.  
However, when these one-way MANOVAs were conducted individually (See Appendix 
H for results), all 7 individual variables showed significant differences on transfer system factors. 
Had the author accepted this result, then the one-way MANOVA analyses would have suggested 
10 separate sources of variance—three from the situational variables in research question two 
and seven from these individual variables. In this case, the overall type I error may have been 
inflated. Also, based on prior research, that seemed implausible. Thus, additional analyses 
seemed appropriate. 
The ideal would have been to include all of the independent variables into the MANOVA 
analysis to further examine if there were some interaction that might exist among these variables. 
Unfortunately, the sample size was insufficient to allow this. Thus, a decision was made to 






variables (organizational type, organization, training type) in research question two with each of 
the individual variables (gender, age, education, job type, training experience in current 
organization, etc.) in research question three.  
Table 29 
Results of Two-Way MANOVAs 
Independent 
Variables 
Organizational types Organizations Training types 
Gender No interaction 





Training type-main effect 
Age No interaction 
Org type-main effect 
 
No interaction 
Org -main effect 
No interaction 
Training type-main effect 
Education No interaction 
Org type-main effect 
Education-main effect 
No interaction 
Org -main effect 
Education-main effect 
No interaction 
Training type-main effect 
Job types No interaction 
Org type-main effect 
 
No interaction 
Org -main effect 
No interaction 





Org type-main effect 
No interaction 
Org -main effect 




Training type-main effect 
Total Job experience No interaction 





Training type-main effect 
Job experience in 
current org 
No interaction 





Training type-main effect 
 
A total of 21 two-way, factorial MANOVAs was conducted. The results showed that in 
all of the two-way MANOVAs, the situational variables had a significant main effect. 
Furthermore, in seventeen out of the 21 two-way MANOVAs, the situational variables were the 
only significant variable regardless of the order of entry.  
Thus, four out of the seven individual variables (gender, age, job type, total job 
experience) had no main effect when entered into the MANOVA analysis with situational 






and organization; however, it did not have significant main effect when entered with training 
type. Therefore, it is likely that training type is the true source of variance but not education. 
In terms of training experience in current organization, it had a main effect when entered 
with organization. However, it did not have significant main effect when entered with 
organizational type and training type. Therefore, it seems likely that organizational type or 
training type is the true source of variance rather than training experience in current organization. 
Last, one two-way MANOVA (Job experience in current organization X organization) 
had an interaction effect. This is likely a spurious result because both variables referred to 
trainee’s current organization. Thus, an interaction could be expected but is essentially 
meaningless. Thus, the situational variables again were the only source that showed significant 
main effect.  
The results of the two-way MANOVAs generally suggested that the sources of variance 
were from situational factors, not individual factors. Thus, the results of one-way MANOVAs in 
research question two were documented (See Appendix H) but not interpreted here. Readers can 








DISCUSSIONS, CONCLUSIONS, AND  
FUTURE RESEARCH DIRECTIONS 
 
This chapter includes seven sections. The first section discusses issues, limitations, and 
conclusions of research question one while the second section discusses those of research 
questions two and three. The third section provides future research directions. Suggestions for 
additions to the original LTSI are provided in the fourth section. The fifth section discusses 
implications for cross-cultural instrument development. The sixth section provides implications 
for HRD practice and the last section provides overall conclusion for this study.  
Discussions, Limitations, and Conclusions for Research Question One 
 The results of research question one showed that 15 TLTSI factors are validated for use 
in Taiwan. Among the 15 factors, 14 of those are identical to the original LTSI. Two of the 
factors (Transfer Design and Opportunity to Use Learning) in the original LTSI appear to merge 
as one factor, labeled Transferability in the TLTSI. The difference in the factor structures 
between Taiwan and the U.S.A. can be looked at from four perspectives: cultural, translation, 
instrument design, and implementation.  
From the cultural standpoint, the merger of the two factors could be due to cultural 
differences such that trainees in Taiwan perceive Transfer Design and Opportunity to Use 
Learning as one concept. The predominant training method in Taiwan is more lecture-oriented. 
Relatively few training courses are designed in ways to encourage participation and involvement. 
In this sense, the concept of Transfer Design in the U.S.A., which encourages participation and 





Taiwan may perceive Transfer Design and Opportunity to Use Learning as a single concept of 
Transferability. Specifically, trainees in Taiwan may perceive training which they will have an 
opportunity to use as constituting a good transfer design.  
 Looking at the translation and instrument design perspectives together, the differences in 
the factor structures could also be due to either translation errors or the items associated with the 
lower reliability factors in the original LTSI. However, it is reasonable to think that both of the 
issues have been reduced somewhat in this study. First, the translation process designed by the 
author significantly enhanced the quality of the translation in this study. For example, the 
involvement of one of the original LTSI authors in the subjective evaluation helped ensure that 
the meanings of the LTSI items were not distorted in translation. The objective evaluation that 
included third party individuals to evaluate the translation increased the integrity of the 
translation. The pilot test with a group of Taiwanese individuals also helped ensure that the 
translation used common language in Taiwan so the instrument was more understandable. All of 
these efforts led to a reduction of translation errors and increased the functional equivalence of 
the English and Chinese instruments.  
With regard to instrument design, since the LTSI has strong psychometric qualities and 
had been validated in the U.S.A, the instrument design was believed to be strong. However, five 
of the factors which demonstrated problems had a reliability of .70 or lower in the English LTSI. 
Fortunately, this study was able to use the additional research items designed by the original 
LTSI authors to help improve the reliability of the scales. The results of the 89-item factor 
analysis show that reliability improved in all of the 5 factors except the Opportunity to Use 





From the implementation perspective, the data were collected either immediately after 
training or two weeks after training in this study. On the other hand, the data for the original 
LTSI was collected immediately after training only (Holton et al., 2000). The differences in 
implementation between these two studies could have influenced the factor structures. For 
example, respondents who returned the instruments immediately after training may have 
perceived Opportunity to Use Learning differently from those who returned the instrument two 
weeks after training. The first group of respondents would have reflected on the concept of 
Opportunity to Use Learning based on their perceptions of what they believed would happen in 
their work settings, while the latter respondents would have actually experienced whether or not 
they could apply the training to their jobs.  
Thus, it is possible that the concepts of Transfer Design and Opportunity to Use Learning 
may be indistinguishable to participants two weeks after training. In addition, their recall of 
course activities would be biased by their experience on the job. The author attempted to separate 
these two groups and to examine the factor structure for each group. Unfortunately, records were 
not kept of which surveys were returned after training so the analysis could not be completed. 
However, it is believed that enough were returned after training to possibly have altered the 
factor structure. 
Like any research, this study is not without some limitations. This study began with an 
assumption that language would be fully translatable. Indeed, this assumption highlights the 
limitation of the forward-backward translation process. Since the two languages are so different, 
some translation dilemmas occurred. For example, there is no “tense” in Chinese language. 





time adverb) in a sentence. There is no “plural” in Chinese language either. The representation of 
a plural noun in Chinese language uses a numeric adjective to modify the noun.   
In addition, word choice was an issue at times in the translation. Some word choice 
problems were easily solved. For example, the word “perk” used in the original LTSI was 
translated as “non-monetary reward.” However, some problems with word choice could only be 
minimized and were not completely solved. For example, the words “punishment”, “penalty”, 
and “reprimand” in the original LTSI represent three different degrees of negative consequences 
in English. However, to clearly differentiate these three words in the Chinese language would 
have required more than one sentence of explanation, which was not suitable for a questionnaire. 
The dilemma was that if the author did not completely capture the differences among the three 
words in translation, then the participants’ responses on the TLTSI might differ from those of the 
original LTSI. On the other hand, if the author fully captured the differences of the three words, 
then the items in the TLTSI might read awkwardly because of the long sentences.  
Another example of word choice issues in this study is that some words, if not perfectly 
translated, might cause an item to be loaded on an unexpected factor. For example, the word 
“feedback” does not have one perfectly comparable word in Chinese. The Chinese word the 
author used, although relevant to common business language in Taiwan, refers somewhat more 
to positive feedback whereas it is a neutral work in English. In this case, item 79, which 
associates with Performance Coaching in the original LTSI, was loaded to Performance Outcome 
Expectation in the TLTSI, probably because of this translation problem. Common language is 





the Chinese Language but active voice is widely used. This issue created some problems in 
keeping the form of some translated items the same as that in English. 
One alternative to eliminate these language limitations is to use the simultaneous 
instrument development approach as described in chapter two. That is, researchers can first 
generate constructs of interests from both cultures. Once the constructs are identified and 
determined, researchers can then develop instruments for each language so that language 
limitations are eliminated. However, this approach also raises issues of cross-cultural 
comparability of results. 
Most of the cross-cultural research that translates instruments from one language to 
another has been based on direct translation methods (Kinzie & Manson, 1987) and many of the 
translation processes are completed based solely on a researcher’s satisfaction (Sperber et al., 
1994). This study took a more rigorous—and time consuming—translation process by using the 
forward-backward translation approach with subjective, objective, and pilot evaluations of the 
translation which goes beyond what many cross-cultural studies do and what most of the cross-
cultural research in HRD has done (e.g., Hernandez, 2000; Lien et al., 2002; Yamnill, 2001). The 
rigorous translation process has enhanced the quality of this research endeavor and reduced the 
biases that likely would have occurred in the translation process.  
In summary, the LTSI is basically validated in Taiwan because 14 out of 15 validated 
TLTSI factors are identical to the original LTSI. The 15 validated factors of the TLTSI are ready 
for use in Taiwan. In addition, the sample included in this study has increased the 





results combined with previous results in Thailand (Yamnill, 2001) provide encouragement that 
the LTSI’s constructs will validate across cultures.  
From the training perspective, this study suggests that the LTSI could be used beyond 
knowledge-based and skill-based training programs. The affective-related training included in 
this study has never been included and tested in previous LTSI studies (e.g., Holton et al., 2000; 
Yamnill, 2001). The author conducted additional factor analyses to compare the factor structures 
with and without the respondents who attended affective-related training. The factor structures 
did not substantially differ. This suggests that the LTSI and TLTSI could be used to facilitate 
transfer of affective-related training. If the responses of the affective-related training had not fit 
this instrument, it is unlikely that the factor structures between the with and without affective-
related training groups would have appeared almost the same in the factor analyses.  
Discussions, Limitations, and Conclusions for Research Questions Two and Three 
In terms of research questions two and three, the results of one-way MANOVA analyses 
showed that the transfer systems appeared to be significantly different across all situational and 
individuals variables. Although the results are generally consistent with Holton, Chen, and 
Naquin (in press) and Yamnill’s (2001), the extended analysis suggested that situational 
variables were probably the primary source of variance rather than individual variables. This 
finding strengthens the findings of Holton et al. (in press) that transfer systems differ across 
organizational types, organizations, and training types.  
The examination of transfer system characteristics across organizational types showed 
that all but one factor (Learner Readiness) were significantly different across types of 





system than other types of organizations included in this study. This could be due to the fact that 
employees who work in non-profit organizations have higher intrinsic motivation than those in 
other types of organization. These intrinsically-motivated individuals within the organization 
may then create a more positive organizational climate (e.g., supervisor support and peer support) 
to support training. 
The results also showed that employees in the private sector have higher positive transfer 
outcomes than those in the public sector. This is due to the fact that the private sector is more 
result-oriented than the public sector. In addition, in comparing the two public-founded 
organizational types (public sector and quasi-public sector) the results suggested that training 
offered in the quasi-public sector was perceived to have higher content validity and 
transferability. This could be due to the fact that many training courses offered in the public 
sector are for general knowledge rather than for specific job requirements as in the quasi-public 
sector.  
Comparisons of transfer system characteristics across organizations also indicated that all 
but one factor was significantly different across the various organizations. This finding supports 
the notion that organizational cultures vary and that each organization has unique strengths and 
weaknesses in its transfer systems that may either enhance or inhibit transfer of learning 
(Mathieu, Tannebaum, & Salas, 1992). The results also suggested that similar types of 
organizations may have similar transfer systems. For example, the two insurance companies 
showed very similar results. This could be due to the fact that tasks, functions, and 
interrelationships among employees in the same type of organization are similar. However, the 





factors could be the intervening variables for a particular organization to focus on in order to 
enhance transfer. 
The examination of transfer system characteristics across training types showed that all 
factors were significantly different. This result indicated that perceptions of transfer system 
factors vary depending on the type of training. This supports the notion that organizational 
systems’ support for transfer varies depending on the type of training. For example, one may find 
that some particular training is popular in an organization while others are not supported. Often 
times, the popular ones are those required by the organizations, and therefore they are more 
likely to receive support from within the organization. In addition, employees who participated 
in spiritual inspiration training appeared having a stronger transfer system than employees who 
attended other training programs in this study. This may be due to the fact that such training is 
driven more by intrinsic motivation, which is a stronger motivator than extrinsic factors.   
These results together highlight two major implications. First, transfer systems that differ 
are due to types of organizations, organizational cultures, and types of trainings rather than the 
individual variables examined in this study (e.g., gender, age, education, etc.). This is an 
important and interesting finding because the current literature on transfer of training has 
examined situational and individual transfer factors, but none has empirically examined the 
effects of these two sets of variables together. As a result, debates occur when each set of the 
factors is found to be significant.  
Second, the results also highlight the importance of using a diagnostic tool such as the 
LTSI in an organization. Human resource practitioners in organizations need to diagnose their 





transfer of learning. By doing so, they would be able to further intervene to remove obstacles that 
inhibit transfer and, in turn, improve employees’ performance. The LTSI could also be used as 
an evaluation tool providing information for making organizational policies. For example, if an 
LTSI diagnosis finds that supervisor support and personal positive outcome tends to be low, 
organizational decision makers can then build managerial support and reward systems to enhance 
transfer.  
As Holton (2000) stated, research has not established whether there is an optimal norm 
level for components of an organization’s learning transfer system. Research seems to suggest 
that higher levels on all factors are needed to indicate a stronger transfer system. However, 
cultural variations across organizations suggest that the strength of some factors in different 
types of organizations could vary.  For example, in team-based organizations, peer support 
should be more important factor than supervisory support, while in a hierarchically structured 
organization the opposite could be true.  
Because the optimal transfer system could vary, an alternative is to search for leverage 
points to influence transfer systems within certain situations and contexts (Holton, 2000). In 
addition, it is premature to conclude that all individual variables do not significantly influence 
transfer systems. Other individual factors such as personality (e.g., Big Five personality and 
MBTI scales) or learning style (e.g., 4MAT system) need to be investigated.  
It should be noted that this study did not conduct any type of random selection from the 
target population due to time, resources, and geographical limitations, and because research 
questions two and three were not the primary focus of this study. This could be a limitation for 





Future Research Directions 
 This study suggests several important new research directions. First, some research items 
need to be developed in the Chinese language by taking advantage of the simultaneous 
instrument development approach to further examine the factor structure of the LTSI in Taiwan. 
The items should target the factors with low reliability (e.g., Learner Readiness), the Content 
Validity factor, which contains only three items but with one of the items having a serious cross-
loading problem, and the factor Transferability that merged two original LTSI factors in the 
TLTSI.  
The next stage would be to add additional transfer factors to the instrument. As Noe 
(2000) pointed out, the LTSI may have overlooked some potential factors that influence transfer 
systems (e.g., dispositional factors and career attitudes). Extensive reviews of potential transfer 
factors in the Taiwanese literature are also needed to ensure that the instrument includes all 
factors relevant to Taiwan’s culture. Alternatively, one might use qualitative approaches to 
generate potential transfer factors. For example, a panel discussion with HRD professionals 
would help to identify potential transfer factors. On the other hand, one could also develop 
open-ended questionnaires about transfer and use content analysis to identify potential transfer 
factors.  
The third stage would be to conduct confirmatory factor analysis using software such as 
LISREL to confirm the factor structure. The primary goal of the confirmatory factor analysis 
would be to confirm the factor structure of the TLTSI using a new sample. For example, such an 





really merge as one construct in Taiwan, and whether or not other factors in the current TLTSI 
such as Content Validity are related to Transferability.  
The fourth stage would be to establish the criterion validity of the instrument by 
examining the predictive relationships between transfer system factors and performance in 
Taiwan. For example, one could focus on technical training to examine the criterion validity of 
the TLTSI. As a result, a more parsimonious instrument might emerge which would include 
only key factors rather than all potential factors.  
 Other research directions could be simultaneously conducted. For example, one might 
replicate this study in different samples other than those included in this study in Taiwan to 
examine whether or not the factor structure appears the same as in this study. Moreover, because 
this study found that similar types of organizations appear to have similar transfer systems, one 
might also try to further examine this finding using a larger sample. For instance, one could use 
all trainees in a high-tech industry as a target population. By using some control variables (e.g., 
organizational size) one could examine whether or not there are differences in transfer systems 
among these organizations.  
Last, since Taiwan and the U.S.A appear to have similar transfer system structures, one 
could also conduct cross-cultural comparisons on transfer systems between these two countries. 
For example, one could compare the transfer systems of public sector organizations between 
these countries to determine whether there are different transfer practices.  
Suggestions for Revisions of the Original LTSI 
 As mentioned earlier, the five low reliability factors in the original LTSI are all 





68-item analysis. The author found that the same situation occurred in Yamnill (2001). In the 
68-item analysis of her study, eleven LTSI factors were validated (see Table 15 in chapter 4). 
However, four out of five factors not validated (Personal Outcome Positive, Personal Capacity 
for Transfer, Supervisor Sanction, and Opportunity to Use Learning) were associated with the 5 
low-reliability factors in the original LTSI, and Performance Coaching appeared to have low 
reliability (α=.61) in the 68-item analyses in Thailand. In addition, when research items were 
included in the analysis in Yamnill (2001), three factors re-emerged (Personal Outcome Positive, 
Personal Capacity for Transfer, and Supervisor Sanction), one was not validated in Thailand 
(Opportunity to Use Learning), and the reliability of Performance Coaching improved from .61 
to .83.  
These observations provide three implications. First, this implies that the 23 research 
items designed by the original LTSI authors are well-developed research items which will 
improve the reliability of the instrument. Second, this indicates that an analysis of these research 
items in English should be done. Third, this also suggests that future cross-cultural LTSI studies 
should use both the validated and research items to examine the factor structure of the LTSI in 
other countries.  
Once the research items are validated in English, the LTSI can be made more 
parsimonious to enhance its practicality. One way is to reduce the similar items included in the 
instrument since a valid scale can contain as few as three items. This should be done by 
carefully considering reliability, major factor loading of items, and cross loading of items. For 
example, Personal Outcome Positive in the TLTSI contains 7 items (6, 7, 8, 15, 16, 18, 22), 





could be eliminated because they are similar to items 8 and 6, respectively. Item 18 could also 
be eliminated because it cross-loaded with other factors. Item 15 can also be eliminated because 
it has relatively low major loading. With the three items remaining, the reliability of this factor 
is .88, which is still very high. However, one should also examine whether or not the remaining 
items match the factor definition because item elimination could also affect the definition of a 
factor.  
Implications for Cross-Cultural Instrument Development 
 This study also provides some implications for cross-cultural instrument development. As 
mentioned in chapter two, the forward-backward translation approach used in this study is 
appropriate because the original LTSI had been validated in one culture. However, cross-
cultural researchers should also pay additional attention to factors with lower reliabilities in an 
original instrument if any translation will be conducted in a study. As was learned in this study, 
when the quality of translation is controlled, items associated with lower reliability scales could 
be a source of problems in the factor structure when one seeks to translate an instrument from 
one language to another. The factors with reliabilities of .70 or below in the original LTSI were 
all related to the differences in the factor structures that emerged in the study. And, a similar 
situation occurred in Yamnill (2001). This indicates that the language used in the items 
associated with low reliability scales in the original LTSI may be problematic. Fortunately, this 
study was able to use the 23 research items to further examine the factor structure in Taiwan. 
Without doing so, some factors such as Personal Capacity for Transfer and Supervisor Sanction 





However, most validated instruments will not have research items as this study did. The 
author, therefore, suggests that before a cross-cultural instrument is translated, one should 
examine the reliability of the scales of an original instrument to determine which instrument 
development approach should be used as described in chapter two. For example, if one finds 
that many scales in an original instrument have lower reliabilities (e.g., below .70), a 
simultaneous instrument development approach may be more appropriate. On the other hand, if 
one finds only a few scales with lower reliabilities in an instrument, a mixed approach that 
includes both forward-backward and simultaneous approaches would be favored. Specifically, 
one could translate all of the items from the original instrument and develop additional items for 
the low reliability scales in the target language.  
Moreover, if one conducts an objective evaluation using the measures of comparability of 
language and similarity of interpretability (Sperber et al, 1994), two techniques may be applied 
to solicit more accurate responses. In this study, the author used several examples to help 
respondents understand the differences between the two measures. One could also design some 
control items to evaluate whether or not the respondents understand the differences between the 
two measures (Sperber et al., 1994). Both techniques could increase the accuracy of the 
evaluation.  
However, one should always be aware that languages may not be fully comparable. In 
this case, the criterion to determine acceptable objective results has to be flexible. Specifically, 
if the translation involves in two very different languages such as this study did, one might 





Furthermore, the involvement of the original instrument developers is also a major factor 
to ensure the quality of translation. As was learned in this study, the LTSI authors’ involvement 
dramatically contributed to reducing translation errors. 
Finally, the author has provided some principles to help researchers who plan to develop 
instruments in English that might also be translated into another language: 
• Use straightforward language and avoid ambiguous words (e.g., likely, probably, 
maybe, etc). 
• Avoid “if” sentences, if possible. 
• Avoid negative wording. 
• Avoid using slang. 
• Specifically specify time when an event occurs. 
• Avoid using words which have multiple meanings, if possible. 
• Avoid passive voice items. 
Practical Implications for HRD in Taiwan 
 During the time the author worked with HRD practitioners for this study, the author 
experienced four major obstacles to collecting data. The first was that many of the HRD 
practitioners hesitated to implement the instrument simply because of the length of the 
instrument. The second was that some of them doubted that sacrificing twenty minutes of 
training time to fill out this instrument could make any changes. The third was that some of 
them had had their own “happy sheet”—the training reaction measure—conducted immediately 
after the training, so they thought distributing this instrument was redundant. Last, some of them 





All of the resistance described above is understandable, but the first three may occur most 
often in organizations that do not value the importance of transfer. The lack of transfer also 
implies that training is less effective and poor performance may be present. If organizations in 
Taiwan are seeking ways to build a competitive advantage, then helping to develop and unleash 
human expertise should be critical to any organization. Facilitating transfer will be one way to 
achieve that goal.  
 The LTSI, through this research, is now validated for use in Taiwan so the question of 
culture fit should be eliminated. The length of the instrument could be reduced to around 45 
items by taking the first three highest loading items on each factor so the implementation issue 
could also be eliminated. The major function of the LTSI is to serve as a diagnostic measure to 
help organizations quickly identify the strengths and weaknesses of their transfer systems. With 
the facilitation of the LTSI, organizations can know which transfer factors will help their 
transfer systems remain competitive, and when to intervene to remove transfer obstacles for the 
purpose of performance improvement. From this perspective, a validated, generalizable, and 
culturally appropriate instrument, such as the LTSI, is cost effective.  
Currently, many organizations in Taiwan still rely on training reactions and learning 
outcomes to determine their training success. Such success is an illusion and falsely identifies 
the ultimate goal of training. Specifically, the ultimate goal of training should be to facilitate 
transfer and improve performance, rather than narrowly focusing on training reactions and 
learning outcomes. To shift such a mindset may be difficult because it has been built in for 





and further the nation’s economic growth, then such a change in perspective becomes 
imperative for organizational stakeholders in Taiwan. 
Transfer research in the U.S. has suggested that work environment factors (e.g., 
supervisor support and peer support) are more critical factors that influence transfer behavior 
(Bates, et al., 1997; Bates, et al., 2000; Rouiller & Goldstein, 1993; Tracey, Tannenbaum, & 
Kavanagh, 1995). Hofestede (1980) found that Taiwan’s national culture is collectivism with 
large power distance, while the U. S. is the opposite, individualism and small power distance. 
Thus, supervisor and peer support factors should be even more important for transfer in Taiwan. 
HRD practitioners need to take initiatives to educate managers on how to support transfer of 
learning as well as to understand the importance of work environment factors that influence 
individual transfer of learning.  
Conclusions 
 The major contribution of this study is the validation of the LTSI, a psychometrically 
sound instrument, for use in Taiwan. The contribution for HRD as a whole is that the cross-
cultural validation of the LTSI creates opportunities for HRD researchers to understand transfer 
processes cross-culturally.  
The instrument also is beneficial to HRD research and practice in Taiwan. From a 
research standpoint, the successful validation of the LTSI has increased the breadth and depth of 
transfer research in Taiwan. In terms of the depth, although some transfer research has been done 
in Taiwan, none of it investigates transfer factors as comprehensive as the LTSI. Therefore, 
investigations of transfer factors have been incomplete and the results may not accurately reflect 





With regard to breadth, the generalizability of the TLTSI has gone beyond the current 
transfer research in Taiwan because it is validated with heterogeneous samples. Thus, this study 
provides many opportunities for advancing future transfer research to help better understand 
transfer processes both locally and cross-culturally.  
From a practical perspective, this study provides a valid diagnostic tool to help 
organizations in Taiwan assesses transfer problems and to link training to individual 
performance. This is a timely contribution to HRD practices in Taiwan because recently the 
Taiwan government has urged organizations to transform from old economy (product-based) 
ones to new economy (service-based and knowledge-based) organizations due to globalization 
and the limitation of scarce natural resources in Taiwan. To develop a knowledge- or service-
based economy, developing human resources and unleashing human expertise will be critical to 
achieve such a vision. It seems clear that training is one way to develop human resources, while 
transfer is the approach to unleash human expertise. Thus, both training and transfer should be 
equally important for this type of organizational transformation.  
Organizations in Taiwan believe that training is one of the key HRD interventions to keep 
their competitive advantage and perceive training as one of organizations’ top priorities (Chuang, 
1997, 1998). Nevertheless, assessing transfer of learning has not been prevalent in Taiwan (Lin 
& Chiu, 1997). The TLTSI can help organizations in Taiwan to make accurate diagnoses of 
factors affecting transfer of learning for the purpose of developing human expertise, which will 
improve individual performance and in turn improve organizational performance to enhance the 





However, regardless of the fact that training is one of the top priorities for private 
organizations in Taiwan and that the Taiwanese government has embedded the concept of HRD 
into the government transformation process, HRD practitioners in Taiwan seem not able to be 
effectively involved in such organizational transformation processes. One of the key reasons is 
that the accountability of HRD has not been well established. It seems that more sound research 
which links practices to HRD effectiveness need to be done in Taiwan. This study, which 
validated a psychometrically sound tool for transfer assessment, is an initial step to help 
improve HRD effectiveness through research. It is also hoped that it will be a milestone to help 
better understand transfer process through a more comprehensive and generalizable lens for 
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Please circle the number (1, 2, 3, 4 or 5) to the right of each item that most closely reflects your 
opinion about training. 
 
 
1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 




For the following items, please think about THIS SPECIFIC TRAINING PROGRAM : 
 
1. Prior to the training, I knew how the program was supposed to affect my 
performance. 
 
2. Training will increase my personal productivity. 
 
3. When I leave training, I can’t wait to get back to work to try what I learned. 
 
4. I believe the training will help me do my current job better. 
 
5. I get excited when I think about trying to use my new learning on my job. 
 
6. If I successfully use my training, I will receive a salary increase. 
 
7. If I use this training I am more likely to be rewarded. 
 
8. I am likely to receive some ‘perks’ if I use my newly learned skills on the job. 
 
9. Before the training, I had a good understanding of how it would fit my job-
related development. 
 
10. I knew what to expect from the training before it began. 
 
11. I don’t have time to try to use this training. 
 
12. Trying to use this training will take too much energy away from my other 
work. 
 
13. The expected outcomes of this training were clear at the beginning of the 
training. 
 
14. Employees in this organization are penalized for not using what they have 
learned in training. 
 
15. If I use what I learn in training, it will help me get higher performance ratings. 
 
16. Employees in this organization receive various ‘perks’ when they utilize newly 
learned skills on the job. 
 
Please turn to the next page 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
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1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 




For the following items, please think about THIS SPECIFIC TRAINING PROGRAM : 
 
17. If I do not use my training I am unlikely to get a raise. 
 
18. I am more likely to be recognized for my work if I use this training. 
 
19. My workload allows me time to try the new things I have learned. 
 
20. There is too much happening at work right now for me to try to use this 
training. 
 
21. If I do not use new techniques taught in training I will be reprimanded. 
 
22. Successfully using this training will help me get a salary increase. 
 
23. If I do not utilize my training I will be cautioned about it. 
 
24. When employees in this organization do not use their training it gets noticed. 
 
25. I have time in my schedule to change the way I do things to fit my new 
learning. 
 
26. Someone will have to change my priorities before I will be able to apply my 
new learning. 
 
27. I wish I had time to do things the way I know they should be done. 
 
28. My colleagues appreciate my using new skills I have learned in training. 
 
29. My colleagues encourage me to use the skills I have learned in training. 
 
30. At work, my colleagues expect me to use what I learn in training. 
 
31. My colleagues are patient with me when I try out new skills or techniques at 
work. 
 
32. My supervisor meets with me regularly to work on problems I may be having 
in trying to use my training.  
 
33. My supervisor meets with me to discuss ways to apply training on the job. 
 
34. My supervisor will object if I try to use this training on the job. 
 










1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
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1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 




For the following items, please think about THIS SPECIFIC TRAINING PROGRAM : 
 
36. My supervisor thinks I am being less effective when I use the techniques taught 
in this training. 
 
37. My supervisor shows interest in what I learn in training. 
 
38. My supervisor opposes the use of the techniques I learned in training. 
 
39. My supervisor sets goals for me which encourage me to apply my training on 
the job. 
 
40. My supervisor lets me know I am doing a good job when I use my training. 
 
41. My supervisor will not like it if I do things the way I learned in this training. 
 
42. My supervisor doesn’t think this training will help my work. 
 
43. My supervisor helps me set realistic goals for job performance based on my 
training. 
 
44. My supervisor would use different techniques than those I would be using if I 
use my training. 
 
45. My supervisor thinks I am being ineffective when I use the techniques taught 
in training. 
 
46. My supervisor will probably criticize this training when I get back to the job. 
 
47. The instructional aids (equipment, illustrations, etc.) used in training are very 
similar to real things I use on the job. 
 
48. The methods used in training are very similar to how we do it on the job. 
 
49. I like the way training seems so much like my job. 
 
50. I will have the things I need to be able to use this training. 
 
51. I will be able to try out this training on my job. 
 
52. The activities and exercises the trainers used helped me know how to apply my 
learning on the job. 
 
53. It is clear to me that the people conducting the training understand how I will 
use what I learn. 
 
Please turn to the next page 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
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1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 








54. The trainer(s) used lots of examples that showed me how I could use my 
learning on the job. 
 
55. The way the trainer(s) taught the material made me feel more confident I could 
apply it. 
 
56. The resources I need to use what I learned will be available to me after 
training. 
 
57. I will get opportunities to use this training on my job. 
 
58. What is taught in training closely matches my job requirements. 
 
59. The situations used in training are very similar to those I encounter on my job. 
 
60. There are enough human resources available to allow me to use skills acquired 
in training. 
 
61. At work, budget limitations will prevent me from using skills acquired in 
training. 
 
62. Our current staffing level is adequate for me to use this training. 
 
63. It will be hard to get materials and supplies I need to use the skills and 




Please complete questions 64 - 89 on the following pages.   
Note that these items have new instructions 
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1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 




For the following items, please THINK ABOUT TRAINING IN GENERAL  
in your organization 
 
 
64. The organization does not really value my performance. 
 
65. My job performance improves when I use new things that I have learned. 
 
66. The harder I work at learning, the better I do my job. 
 
67. For the most part, the people who get rewarded around here are the ones that 
do something to deserve it. 
 
68. When I do things to improve my performance, good things happen to me. 
 
69. Training usually helps me increase my productivity. 
 
70. People around here notice when you do something well. 
 
71. The more training I apply on my job, the better I do my job. 
 
72. My job is ideal for someone who likes to get rewarded when they do 
something really good. 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
1     2     3     4    5 
 
 
73. People in my group generally prefer to use existing methods, rather than try 
new methods learned in training. 
 
74. Experienced employees in my group ridicule others when they use techniques 
they learn in training. 
 
75. People in my group are open to changing the way they do things. 
 
76. People in my group are not willing to put in the effort to change the way things 
are done. 
 
77. My workgroup is reluctant to try new ways of doing things. 
 
78. My workgroup is open to change if it will improve our job performance. 
 
79. After training, I get feedback from people on how well I am applying what I 
learn. 
 
80. People often make suggestions about how I can improve my job performance. 
 
 
Please turn to the last page 
 
1     2     3     4    5 
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1 - Strongly disagree       2 - Disagree        3 - Neither agree nor disagree 




For the following items, please THINK ABOUT TRAINING IN GENERAL  
in your organization 
 
 
81. I get a lot of advice from others about how to do my job better. 
 
82. I am confident in my ability to use new skills at work. 
 
83. I never doubt my ability to use newly learned skills on the job. 
 
84. I am sure I can overcome obstacles on the job that hinder my use of new skills 
or knowledge. 
 
85. At work, I feel very confident using what I learned in training even in the face 
of difficult or taxing situations. 
 
86. People often tell me things to help me improve my job performance. 
 
87. When I try new things I have learned, I know who will help me. 
 
88. If my performance is not what it should be, people will help me improve. 
 
89. I regularly have conversations with people about how to improve my 
performance. 
 
1     2     3     4    5 
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LTSI Scale Definitions, Description, and Reliability of Scales 
Factor Definition Description α 
Training in Specific Scales 
Learner Readiness Extent to which individuals are 
prepared to enter and 
participate in training. 
 
This factor addresses the degree to which the 
individual had the opportunity to provide input 
prior to the training, knew what to expect during 
the training, and understood how training was 




Motivation to Transfer Direction, intensity, and 
persistence of effort toward 
utilizing in a work setting 
skills and knowledge learned. 
 
The extent to which individuals are motivated to 
utilize learning in their work. This includes the 
degree to which individuals feel better able to 
perform, plan to use new skills and knowledge, 
and believe new skills will help them to more 





Degree to which applying 
training on the job leads to 
outcomes that are positive for 
the individual. 
 
Positive outcomes include: increased 
productivity and work effectiveness, increased 
personal satisfaction, additional respect, a salary 






Extent to which individuals 
believe that not applying skills 
and knowledge learned in 
training will lead to negative 
personal outcomes. 
 
Negative outcomes include: reprimands, 
penalties, peer resentment, too much new work, 
or the likelihood of not getting a raise if newly 
acquired skills are utilized. 
.76 
Personal Capacity for 
Transfer 
Extent to which individuals 
have the time, energy and 
mental space in their work 
lives to make changes required 
to transfer learning to the job. 
 
This factor addresses the extent to which 
individuals’ workload, schedule, personal 
energy, and stress-level facilitate or inhibit the 
application of new learning on-the-job. 
 
.68 
Peer Support Extent to which peers 
reinforce and support the use 
of learning on the job. 
 
This includes the degree to which peers mutually 
identify and implement opportunities to apply 
skills and knowledge learned in training, 
encourage the use of or expect the application of 
new skills, display patience with difficulties 
associated with applying new skills, or 




Supervisor Support Extent to which 
supervisors/managers support 
and reinforce the use of 
training on the job. 
 
This includes managers’ involvement in 
clarifying performance expectations after 
training, identifying opportunities to apply new 
skills and knowledge, setting realistic goals 
based on training, working with individuals on 
problems encountered while applying new skills, 
and providing feedback when individuals 
successfully apply new abilities. 
.91 
(table cont.)
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Supervisor Sanctions Extent to which individuals 
perceive negative responses 
from supervisors/managers 
when applying skills learned in 
training. 
 
This includes when managers oppose the use of 
new skills and knowledge, use techniques 
different from those taught in training, do not 
assist individuals to apply new skills and 
knowledge, or provide inadequate or negative 






Extent to which trainees judge 
training content to accurately 
reflect job requirements. 
 
This factor addresses the degree to which skills 
and knowledge taught are similar to performance 
expectations as well as what the individual needs 
to perform more effectively. It also addresses the 
extent to which instructional methods, aids, and 
equipment used in training are similar to those 
used in an individual’s work environment. 
 
.84 
Transfer Design Degree to which 1) training 
has been designed and 
delivered to give trainees the 
ability to transfer learning to 
the job, and 2) training 
instructions match job 
requirements. 
 
The extent to which the training program is 
designed to clearly link learning with on-the-job 
performance through the use of clear examples, 
methods similar to the work environment, and 
activities and exercises that clearly demonstrate 





Opportunity to Use Extent to which trainees are 
provided with or obtain 
resources and tasks on the job 
enabling them to use training 
on the job. 
 
This includes an organization providing 
individuals with opportunities to apply new 
skills, resources needed to use new skills 
(equipment, information, materials, supplies), 
and adequate financial and human resource. 
 
.70 




Expectation that effort devoted 
to transferring learning will 
lead to changes in job 
performance. 
The extent to which individuals believe that 
applying skills and knowledge learned in 
training will improve their performance. This 
includes whether an individual believes that 
investing efforts to utilize new skills has made a 
difference in the past or will affect future 






Expectation that changes in 
job performance will lead to 
valued outcomes. 
 
The extent to which individuals believe the 
application of skills and knowledge learned in 
training will lead to a recognition they values. 
This includes the extent to which organizations 
demonstrate the link between development, 
performance, and recognition, clearly articulate 
performance expectations, recognize individuals 
when they do well, reward individuals for 
effective and improved performance, and create 
an environment in which individuals feel good 
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Extent to which prevailing 
group norms are perceived by 
individuals to resist or 
discourage the use of skills 
and knowledge acquired in 
training. 
 
This includes the work groups’ resistance to 
change, willingness to invest energy to change, 
and degree of support provided to individuals 





An individual’s general belief 
that they are able to change 
their performance when they 
want to. 
 
The extent to which individuals feel confident 
and self-assured about applying new abilities in 
their jobs and can overcome obstacles that 





Formal and informal indicators 
from an organization about an 
individual’s job performance. 
 
The extent to which individuals receive 
constructive input, assistance, and feedback from 
people in their work environment (peers, 
employees, colleagues, managers, etc.) when 
applying new abilities or attempting to improve 
work performance. Feedback may be formal or 


























In this instrument, there are two criteria: Comparability of Language and Similarity of Interpretability.  
Comparability of Language refers to the formal similarity of words, phrases, and sentences (Extremely comparable=1 to Not at all 
comparable=7). Specifically, this criterion focuses on comparing the wordings and phrasings of the sentences. 
Similarity of Interpretability refers to the degree to which the two sentences would be interpreted as having the same meaning and participant 
response, even if the wording is not the same (Extremely similar=1 to Not at all similar=7). Specifically, this criterion focuses on comparing the 
meanings and participative responds of the sentences. 
 
Please read the two sentences from the left and rate its comparability and interpretability to your right for each question. Please consider the 
following example: 




   
Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1  
Moderately similar=4 
Not at all similar=7 
Ex1. I know that training is important for employee 
development. 
I am aware that training is important for employee 
development. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
The person perceives that these two sentences are extremely comparable in their forms (Comparability of language) and extremely similar in their meanings (Similarity of 
interpretability) because the forms of the two sentences are comparable and meanings of the two sentences are extremely similar. 
 
Ex2. I know that training is important for employee 
development. 
I understand that training is valuable for employee 
development. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
Ex3. I know that training is important for employee 
development. 
Training is substantial for developing employee 
expertise in my perspective. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
Ex4. I know that training is important for employee 
development. 
Training is good for developing employee expertise 
in my opinion. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
Ex5. I know that training is important for employee 
development. 
Training is important for employee development in 
my knowledge. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
 




   
Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1  
Moderately similar=4 
Not at all similar=7 
1. Prior to the training, I knew how the program was 
supposed to affect my performance. 
Before attending the training, I knew how this 
training would impact my work performance.  
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
2. Training will increase my personal productivity. 
 
Training will improve my personal productivity. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
3. When I leave training, I can’t wait to get back to 
work to try what I learned. 
 
After taking the training course, I cannot wait to go 
back to my work to try the things I learned. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
4. I believe the training will help me do my current job 
better. 
I believe the training will help me improve my work. 1 2 3 4 5 6 7 1 2 3 4 5 6 7 
5. I get excited when I think about trying to use my 
new learning on my job. 
 
I feel excited when I think that I can apply the new 
knowledge and skills that I learn to my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
6. If I successfully use my training, I will receive a 
salary increase. 
I will get a raise if I can successfully apply what I 
learned during training. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
7. If I use this training I am more likely to be rewarded. 
 
If I apply the knowledge and skills learned in 
training, it is more possible that I get rewarded. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
8. I am likely to receive some “perks” if I use my 
newly learned skills on the job. 
 
If I apply the skills learned in this training to work, I 
might get some non-monetary reward. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
9. Before the training, I had a good understanding of 
how it would fit my job-related development. 
 
Before the training, I knew clearly this training 
would be suitable for my development in work 
related skills. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
10. I knew what to expect from the training before it 
began. 
 
Before the training started, I knew what I would 
learn. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
11. I don’t have time to try to use this training. 
 
I do not have time to apply what I learned in 
training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
12. Trying to use this training will take too much energy 
away from my other work. 
 
Trying to apply what I learned in training will 
consume too much energy of mine, and therefore, 
impact my other work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
13. The expected outcomes of this training were clear at 
the beginning of the training. 
The anticipated results of training are very clear at 
the beginning of the training course. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
14. Employees in this organization are penalized for not 
using what they have learned in training. 
 
Employees in my company (organization) would get 
mild punishment if they do not apply what they learn 
in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
15. If I use what I learn in training, it will help me get 
higher performance ratings. 
 
If I apply what I learned during training, it will help 
me get higher evaluation of performance. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
16. Employees in this organization receive various 
“perks” when they utilize newly learned skills on the 
job. 
 
Employees in my company would get non-monetary 
rewards if they apply what they learn in training to 
their work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 




If I do not apply what I learned in training to work, I 
will not likely get a raise. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
18. I am more likely to be recognized for my work if I 
use this training. 
 
If I apply what I learned in training, I will likely be 
appreciated. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
19. My workload allows me time to try the new things I 
have learned. 
 
My current workload still allows me some time to 
apply what I learned in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
20. There is too much happening at work right now for 
me to try to use this training. 
 
Currently I have so much work to do, so I cannot 
apply what I learned in training to my work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
21. If I do not use new techniques taught in training I 
will be reprimanded. 
 
I would be reprimanded if I do not apply the new 
skills taught by the instructor. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
22. Successfully using this training will help me get a 
salary increase. 
 
If I successfully apply what I learned in training, it 
will help me get a raise. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 




If I do not apply what I learned in training, my 
supervisor will give me a warning. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
24. When employees in this organization do not use 
their training it gets noticed. 
 
In my organization (company), people will be 
noticed if they do not apply what they learned in 
training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
25. I have time in my schedule to change the way I do 
things to fit my new learning. 
 
I have time to change my way of doing things to 
accommodate the new things I learn. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
26. Someone will have to change my priorities before I 
will be able to apply my new learning. 
 
Only after somebody changes my work priority I can 
apply the new things I learn. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
27. I wish I had time to do things the way I know they 
should be done. 
 
I wish I had time to do the things I know how they 
ought to be done. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
28. My colleagues appreciate my using new skills I have 
learned in training. 
 
My colleagues appreciate my application of what I 
learned in training to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
29. My colleagues encourage me to use the skills I have 
learned in training. 
 
My colleagues encourage my application of what I 
learned in training to work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
30. At work, my colleagues expect me to use what I 
learn in training. 
During work, my colleagues expect me to apply the 
skills learned in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
31. My colleagues are patient with me when I try out 
new skills or techniques at work. 
 
When I try to apply the new skills or techniques to 
work, my colleagues will help me with patience. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
32. My supervisor meets with me regularly to work on 
problems I may be having in trying to use my 
training. 
 
My supervisor will routinely discuss the problems 
with me about my application of what I learned in 
training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
33. My supervisor meets with me to discuss ways to 
apply training on the job. 
 
My supervisor will discuss with me how to apply 
what is learned in training to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
34. My supervisor will object if I try to use this training 
on the job. 
If I try to apply what I learned in training, my 
supervisor will disagree. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
35. My supervisor will oppose the use of techniques I 
learned in this training. 
 
My supervisor will oppose to my application of 
techniques learned in training to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
36. My supervisor thinks I am being less effective when 
I use the techniques taught in this training. 
 
My supervisor thinks that if I apply what I learned in 
training, I will be less effective at work.  
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
37. My supervisor shows interest in what I learn in 
training. 
 
My supervisor is interested in understanding what I 
learned in training. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
38. My supervisor opposes the use of the techniques I 
learned in training. 
 
My supervisor objects to my application of skills 
learned in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
39. My supervisor sets goals for me which encourage 
me to apply my training on the job. 
 
My supervisor sets a goal for me to encourage me to 
apply what I learned to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
40. My supervisor lets me know I am doing a good job 
when I use my training. 
 
When I apply what I learned, my supervisor will let 
me know I am doing a good job. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
41. My supervisor will not like it if I do things the way I 
learned in this training. 
 
If I do things in the way I learned in training, my 
supervisor will not be happy. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
42. My supervisor doesn’t think this training will help 
my work. 
 
My supervisor does not believe training will be of 
help to my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
43. My supervisor helps me set realistic goals for job 
performance based on my training. 
 
Based on my training, my supervisor helps me set a 
practical and achievable goal of work performance. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
44. My supervisor would use different techniques than 
those I would be using if I use my training. 
 
When I intend to apply the skills learned in training, 
my supervisor would use different skills.  
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
45. My supervisor thinks I am being ineffective when I 
use the techniques taught in training. 
When I apply the skills taught in training course, my 
supervisor would think my work is not effective. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
46. My supervisor will probably criticize this training 
when I get back to the job. 
 
When I return to my work, my supervisor would 
likely criticize this training course. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
47. The instructional aids (equipment, illustration, etc.) 
used in training are very similar to real things I use 
on the job. 
 
The supplementary materials in this training course 
(e.g., equipment, examples, etc.) are very similar to 
the situation of my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
48. The methods used in training are very similar to how 
we do it on the job. 
 
The method taught in the training course is very 
similar to how we operate in work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
49. I like the way training seems so much like my job. 
 
I like this training course because it has a lot to do 
with my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
50. I will have the things I need to be able to use this 
training. 
 
I will obtain the things I need in order to apply what 
I learned in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
51. I will be able to try out this training on my job. 
 
I will be able to try to apply what I learned in the 
training course to my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
52. The activities and exercises the trainers used helped 
me know how to apply my learning on the job. 
 
During the training course, the activities and 
exercises the instructor offers help me understand 
how to apply what I learned to my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
53. It is clear to me that the people conducting the 
training understand how I will use what I learn. 
 
Obviously, the instructor of this training course 
understands how I will apply what I learned in 
training to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
54. The trainer(s) used lots of examples that showed me 
how I could use my learning on the job. 
 
The instructor offers many examples to help me 
understand how to apply what I learned in training to 
work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
55. The way the trainer(s) taught the material made me 
feel more confident I could apply it. 
 
During the training course, the way the instructor 
teaches makes me more confident to apply what I 
learned in training to work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
56. The resources I need to use what I learned will be 
available to me after training. 
 
When the training is finished, I will be able to get 
some resources that would be needed when applying 
what I learned in training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
57. I will get opportunities to use this training on my 
job. 
 
I will have the opportunity to apply what I learned in 
training to my work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
58. What is taught in training closely matches my job 
requirements. 
 
The content of the training course matches my work 
needs. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
59. The situations used in training are very similar to 
those I encounter on my job. 
 
The situations mentioned in the training course are 
similar to what I encounter in my work. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
60. There are enough human resources available to 
allow me to use skills acquired in training. 
 
My organization (company) has sufficient human 
resources to allow me to apply the skills I learned in 
training. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
61. At work, budget limitations will prevent me from 
using skills acquired in training. 
 
My organization (company) has limited financial 
budget, which will limit my application of the skills 
learned to my work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
62. Our current staffing level is adequate for me to use 
this training. 
 
The number of staffs in the organization (company) 
currently is suitable for me to apply what I learned. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
63. It will be hard to get materials and supplies I need to 
use the skills and knowledge learned in training. 
 
I will have difficulty in getting the needed materials 
and supplies to apply what I learned. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
64. The organization does not really value my 
performance. 
 
My organization (company) does not care about my 
performance. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
65. My job performance improves when I use new 
things that I have learned.  
 
When I apply the new things I learn, my work 
performance improves. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
 156




   
Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
66. The harder I work at learning, the better I do my job. 
 
The harder I learn, the better I do my work. 1 2 3 4 5 6 7 1 2 3 4 5 6 7 
67. For the most part, the people who get rewarded 
around here are the ones that do something to 
deserve it. 
 
In the organization (company), the majority of 
people that get rewards are those who have done 
something and deserved to be rewarded. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
68. When I do things to improve my performance, good 
things happen to me. 
 
When I do something that will improve 
performance, something good will happen to me. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
69. Training usually helps me increase my productivity. 
 
Training usually improves my productivity. 1 2 3 4 5 6 7 1 2 3 4 5 6 7 
70. People around here notice when you do something 
well. 
 
When I do things right, my organization (company) 
will notice it. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
71. The more training I apply on my job, the better I do 
my job. 
 
The more I apply what I learned in training, the 
better I will be on my job. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
72. My job is ideal for someone who likes to get 
rewarded when they do something really good. 
 
To those who like to be rewarded simply because of  
doing a good job, my work is an ideal one to them. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
73. People in my group generally prefer to use existing 
methods, rather than try new methods learned in 
training. 
 
My department colleagues in general prefer the 
current way of doing things to the new methods 
learned in training. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
74. Experienced employees in my group ridicule others 
when they use techniques they learn in training. 
 
My experienced colleagues will laugh at those who 
use new techniques. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
75. People in my group are open to changing the way 
they do things. 
 
My colleagues are open to change of ways to do 
things. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
76. People in my group are not willing to put in the 
effort to change the way things are done. 
 
My colleagues are not willing to spend their energy 
to change the way to do things.  
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
77. My workgroup is reluctant to try new ways of doing 
things. 
My work team is not willing to try new ways to do 
things. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
78. My workgroup is open to change if it will improve 
our job performance. 
 
My work team is willing to change if the change 
improves our work performance. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
79. After training, I get feedback from people on how 
well I am applying what I learn. 
 
After training, somebody will give me feedback as 
to how I apply. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
80. People often make suggestions about how can I 
improve my job performance. 
 
People often provide me with advice as to how to 
improve my work performance. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
81. I get a lot of advice from others about how to do my 
job better. 
 
I receive a lot of advice about how to improve work 
from other people. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
82. I am confident in my ability to use new skills at 
work. 
 
I have confidence in my capability of applying 
newly learned skills to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
83. I never doubt my ability to use newly learned skills 
on the job. 
 
I never doubt my ability of applying newly learned 
skills to work. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
84. I am sure I can overcome obstacles on the job that 
hinder my use of new skills or knowledge. 
 
I am sure I can conquer my work obstacles that 
influence my application of what I learn. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
85. At work, I feel very confident using what I learned 
in training even in the face of difficult or taxing 
situations. 
 
On my work, even facing difficulty or pressure, I 
still have confidence in applying what I learned. 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
86. People often tell me things to help me improve my 
job performance. 
 
People often tell me certain things in order to help 
me improve my work performance. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
87. When I try new things I have learned, I know who 
will help me. 
When I try out new things I learn, I know who can 
offer help. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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Extremely comparable=1 
Moderately comparable=4 
Not at all comparable=7 
Extremely similar=1 
Moderately similar=4 
Not at all similar=7 
88. If my performance is not what it should be, people 
will help me improve. 
 
When my performance is not as high a level as I 
should have, people will help me improve. 
 
1 2 3 4 5 6 7 1 2 3 4 5 6 7 
89. I regularly have conversations with people about 
how to improve my performance. 
 
I routinely have conversation with people about how 
to improve my performance. 























RESULTS OF OBJECTIVE EVALUATION OF  







Mean and Standard Deviation for Comparability of Language Measure 
 N Range Minimum Maximum Mean Std. Deviation
ITEM 56 13 4.00 1.00 5.00 3.7692 1.0919
ITEM 44 13 5.00 2.00 7.00 3.5385 1.5064
ITEM 72 13 6.00 1.00 7.00 3.4615 1.6641
ITEM 31 13 4.00 2.00 6.00 3.4615 1.2659
ITEM 66 13 6.00 1.00 7.00 3.3077 1.4367
ITEM 62 13 2.00 2.00 4.00 3.3077 .9473
ITEM 14 13 6.00 1.00 7.00 3.3077 1.7022
ITEM 85 13 4.00 1.00 5.00 3.1538 1.4632
ITEM 61 13 2.00 2.00 4.00 3.1538 .9871
ITEM 45 13 3.00 2.00 5.00 3.1538 1.1435
ITEM 08 13 3.00 2.00 5.00 3.1538 .8006
ITEM 50 12 2.00 2.00 4.00 3.0833 .7930
ITEM 74 13 4.00 1.00 5.00 3.0769 1.1875
ITEM 52 13 4.00 1.00 5.00 3.0769 1.1875
ITEM 41 13 2.00 2.00 4.00 3.0769 .9541
ITEM 55 13 4.00 1.00 5.00 3.0000 1.1547
ITEM 12 13 3.00 2.00 5.00 3.0000 .9129
ITEM 67 13 4.00 1.00 5.00 3.0000 1.2247
ITEM 53 13 2.00 2.00 4.00 3.0000 .9129
ITEM 34 13 2.00 2.00 4.00 3.0000 .9129
ITEM 16 13 5.00 1.00 6.00 3.0000 1.3540
ITEM 51 13 2.00 2.00 4.00 2.9231 .8623
ITEM 09 13 3.00 2.00 5.00 2.9231 1.0377
ITEM 07 13 3.00 2.00 5.00 2.9231 .9541
ITEM 18 13 3.00 2.00 5.00 2.9231 .8623
ITEM 73 13 3.00 1.00 4.00 2.8462 1.1435
ITEM 32 13 4.00 1.00 5.00 2.8462 1.4632
ITEM 05 13 3.00 2.00 5.00 2.8462 .8987
ITEM 49 13 4.00 1.00 5.00 2.7692 1.0919
ITEM 37 13 5.00 1.00 6.00 2.7692 1.3634
ITEM 24 13 4.00 1.00 5.00 2.7692 1.0919
ITEM 10 13 4.00 1.00 5.00 2.7692 1.1658
ITEM 06 13 2.00 2.00 4.00 2.7692 .8321
ITEM 68 13 4.00 1.00 5.00 2.7692 1.0919
ITEM 75 13 4.00 1.00 5.00 2.6923 1.1094
ITEM 40 13 4.00 1.00 5.00 2.6923 1.1094
ITEM 25 13 4.00 1.00 5.00 2.6923 1.2506
ITEM 21 13 4.00 1.00 5.00 2.6923 1.3156
ITEM 79 13 4.00 1.00 5.00 2.6923 1.1821
ITEM 58 13 2.00 2.00 4.00 2.6923 .7511
ITEM 39 13 4.00 1.00 5.00 2.6923 1.1821
ITEM 23 13 3.00 1.00 4.00 2.6923 .9473
ITEM 88 13 4.00 1.00 5.00 2.6154 1.1209
ITEM 84 13 3.00 1.00 4.00 2.6154 .8697
ITEM 81 13 3.00 1.00 4.00 2.6154 .9608
ITEM 27 13 5.00 1.00 6.00 2.6154 1.5566
ITEM 26 13 3.00 1.00 4.00 2.6154 .8697





ITEM 70 12 3.00 1.00 4.00 2.5833 .7930
ITEM 57 13 4.00 1.00 5.00 2.5385 1.0500
ITEM 47 13 4.00 1.00 5.00 2.5385 1.1266
ITEM 82 13 3.00 1.00 4.00 2.4615 1.1983
ITEM 20 13 3.00 1.00 4.00 2.4615 1.2659
ITEM 48 13 4.00 1.00 5.00 2.4615 1.2659
ITEM 43 13 3.00 1.00 4.00 2.4615 1.1266
ITEM 36 13 4.00 1.00 5.00 2.4615 1.1983
ITEM 22 13 4.00 1.00 5.00 2.4615 1.1983
ITEM 76 13 3.00 1.00 4.00 2.3846 .8697
ITEM 63 13 3.00 1.00 4.00 2.3846 .7679
ITEM 38 13 4.00 1.00 5.00 2.3846 1.2609
ITEM 35 13 3.00 1.00 4.00 2.3846 1.1929
ITEM 33 13 3.00 1.00 4.00 2.3846 .8697
ITEM 01 13 4.00 1.00 5.00 2.3846 1.3868
ITEM 65 13 4.00 1.00 5.00 2.3846 1.1209
ITEM 46 13 3.00 1.00 4.00 2.3846 .7679
ITEM 60 13 2.00 1.00 3.00 2.3077 .8549
ITEM 19 13 4.00 1.00 5.00 2.3077 1.2506
ITEM 28 13 4.00 1.00 5.00 2.3077 1.3775
ITEM 17 13 4.00 1.00 5.00 2.2308 1.2352
ITEM 78 13 3.00 1.00 4.00 2.2308 1.0127
ITEM 54 13 3.00 1.00 4.00 2.2308 1.1658
ITEM 29 13 4.00 1.00 5.00 2.2308 1.1658
ITEM 13 13 5.00 1.00 6.00 2.2308 1.5892
ITEM 11 13 3.00 1.00 4.00 2.2308 .9268
ITEM 69 12 3.00 1.00 4.00 2.1667 .9374
ITEM 77 13 2.00 1.00 3.00 2.1538 .8006
ITEM 87 13 3.00 1.00 4.00 2.1538 .8006
ITEM 42 13 3.00 1.00 4.00 2.1538 1.0682
ITEM 80 13 3.00 1.00 4.00 2.0769 .8623
ITEM 71 13 3.00 1.00 4.00 2.0769 1.1152
ITEM 64 13 3.00 1.00 4.00 2.0769 .7596
ITEM 86 13 3.00 1.00 4.00 2.0000 1.0000
ITEM 83 13 3.00 1.00 4.00 2.0000 1.0000
ITEM 59 13 2.00 1.00 3.00 2.0000 .8165
ITEM 30 13 2.00 1.00 3.00 2.0000 .7071
ITEM 15 13 3.00 1.00 4.00 1.9231 1.0377
ITEM 02 13 3.00 1.00 4.00 1.8462 .8987
ITEM 03 13 2.00 1.00 3.00 1.7692 .8321









Mean and Standard Deviation for Similarity of Interpretability Measure 
 N Range Minimum Maximum Mean Std. Deviation
ITEM 44 13 5.00 2.00 7.00 3.8462 1.6756
ITEM 66 13 6.00 1.00 7.00 3.6923 1.7974
ITEM 50 12 4.00 1.00 5.00 3.5833 1.3790
ITEM 31 13 4.00 1.00 5.00 3.5385 1.4500
ITEM 18 13 3.00 2.00 5.00 3.3846 1.1209
ITEM 14 13 4.00 2.00 6.00 3.3077 1.1821
ITEM 72 13 6.00 1.00 7.00 3.2308 2.0475
ITEM 37 13 5.00 1.00 6.00 3.1538 1.5191
ITEM 38 13 6.00 1.00 7.00 2.9231 1.8913
ITEM 10 13 5.00 1.00 6.00 2.9231 1.3205
ITEM 68 13 4.00 1.00 5.00 2.9231 1.3821
ITEM 09 13 5.00 1.00 6.00 2.9231 1.3821
ITEM 79 13 5.00 1.00 6.00 2.8462 1.3445
ITEM 34 13 3.00 1.00 4.00 2.8462 1.0682
ITEM 08 13 4.00 1.00 5.00 2.8462 1.4632
ITEM 74 13 3.00 1.00 4.00 2.7692 .9268
ITEM 56 13 3.00 1.00 4.00 2.6923 .9473
ITEM 77 13 4.00 1.00 5.00 2.6154 1.4456
ITEM 49 13 5.00 1.00 6.00 2.6154 1.4456
ITEM 39 13 4.00 1.00 5.00 2.6154 1.2609
ITEM 87 13 5.00 1.00 6.00 2.6154 1.7578
ITEM 51 13 5.00 1.00 6.00 2.5385 1.2659
ITEM 05 13 4.00 1.00 5.00 2.5385 1.2659
ITEM 64 13 4.00 1.00 5.00 2.5385 1.3301
ITEM 62 13 4.00 1.00 5.00 2.5385 1.1983
ITEM 45 13 3.00 1.00 4.00 2.5385 .8771
ITEM 23 13 3.00 1.00 4.00 2.5385 1.0500
ITEM 16 13 5.00 1.00 6.00 2.5385 1.4500
ITEM 73 13 4.00 1.00 5.00 2.4615 1.3914
ITEM 02 13 6.00 1.00 7.00 2.3846 1.7097
ITEM 84 13 4.00 1.00 5.00 2.3846 1.1929
ITEM 61 13 4.00 1.00 5.00 2.3846 1.1209
ITEM 41 13 3.00 1.00 4.00 2.3846 .9608
ITEM 40 13 3.00 1.00 4.00 2.3846 .9608
ITEM 07 13 3.00 1.00 4.00 2.3846 1.0439
ITEM 32 13 5.00 1.00 6.00 2.3077 1.3775
ITEM 27 13 4.00 1.00 5.00 2.3077 1.3775
ITEM 26 13 4.00 1.00 5.00 2.3077 1.2506
ITEM 21 13 4.00 1.00 5.00 2.3077 1.1094
ITEM 19 13 4.00 1.00 5.00 2.3077 1.1094
ITEM 55 13 3.00 1.00 4.00 2.3077 1.4367
ITEM 33 13 3.00 1.00 4.00 2.3077 1.1821
ITEM 70 12 3.00 1.00 4.00 2.2500 .9653
ITEM 24 13 5.00 1.00 6.00 2.2308 1.4233
ITEM 81 13 4.00 1.00 5.00 2.2308 1.0919
ITEM 67 13 4.00 1.00 5.00 2.2308 1.0919
ITEM 58 13 4.00 1.00 5.00 2.2308 1.0919
ITEM 25 13 4.00 1.00 5.00 2.2308 1.2352
ITEM 47 13 3.00 1.00 4.00 2.2308 1.0919
ITEM 01 13 4.00 1.00 5.00 2.1538 1.2810





ITEM 04 11 3.00 1.00 4.00 2.0909 1.3003
ITEM 20 13 3.00 1.00 4.00 2.0769 1.1152
ITEM 69 13 3.00 1.00 4.00 2.0769 1.0377
ITEM 43 13 3.00 1.00 4.00 2.0769 .8623
ITEM 17 13 6.00 1.00 7.00 2.0769 1.7541
ITEM 13 13 6.00 1.00 7.00 2.0769 1.7541
ITEM 12 13 3.00 1.00 4.00 2.0769 .8623
ITEM 85 13 3.00 1.00 4.00 2.0000 .9129
ITEM 53 13 2.00 1.00 3.00 2.0000 .8165
ITEM 06 13 3.00 1.00 4.00 2.0000 1.0801
ITEM 48 13 3.00 1.00 4.00 2.0000 1.0000
ITEM 78 13 4.00 1.00 5.00 1.9231 1.1875
ITEM 82 13 3.00 1.00 4.00 1.9231 1.0377
ITEM 59 13 3.00 1.00 4.00 1.9231 .9541
ITEM 80 13 2.00 1.00 3.00 1.9231 .7596
ITEM 76 13 2.00 1.00 3.00 1.9231 .6405
ITEM 63 13 3.00 1.00 4.00 1.9231 .8623
ITEM 52 13 2.00 1.00 3.00 1.9231 .7596
ITEM 89 13 3.00 1.00 4.00 1.8462 1.1435
ITEM 54 13 3.00 1.00 4.00 1.8462 1.1435
ITEM 75 13 2.00 1.00 3.00 1.8462 .5547
ITEM 29 13 4.00 1.00 5.00 1.8462 1.0682
ITEM 88 13 3.00 1.00 4.00 1.8462 .8006
ITEM 83 13 3.00 1.00 4.00 1.7692 .9268
ITEM 42 13 4.00 1.00 5.00 1.7692 1.1658
ITEM 46 13 2.00 1.00 3.00 1.7692 .7250
ITEM 30 13 2.00 1.00 3.00 1.7692 .7250
ITEM 22 13 2.00 1.00 3.00 1.6923 .6304
ITEM 36 13 2.00 1.00 3.00 1.6923 .7511
ITEM 15 13 3.00 1.00 4.00 1.6923 1.0316
ITEM 86 13 2.00 1.00 3.00 1.6923 .7511
ITEM 60 13 2.00 1.00 3.00 1.6923 .7511
ITEM 11 12 3.00 1.00 4.00 1.6667 .8876
ITEM 35 12 2.00 1.00 3.00 1.6667 .6513
ITEM 28 12 3.00 1.00 4.00 1.6667 .8876
ITEM 65 13 2.00 1.00 3.00 1.6154 .6504
ITEM 71 13 2.00 1.00 3.00 1.5385 .6602
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2. 您所屬公司 (組織) 名稱: _______________________________________________________ 
 
3. 您所屬公司 (組織) 的類別:  
□ 1) 公家機關 
□ 2) 私人企業 
□ 3) 非營利機構 
□ 4) 公營機構 








□ 1) 20以下 
□ 2) 21 到 30  
□ 3) 31 到 40 
□ 4) 41 到 50 
□ 5) 51 到 65 




□ 1) 高中以下 
□ 2) 高中 
□ 3) 專科 
□ 4) 大學 
□ 5) 碩士 
□ 6) 博士 
 
 
7.   您的職位名稱: ________________________________________________________________
 
8.   從過去到現在您在目前公司(組織)所參加過訓練的總時數: _________________小時 
 
9.   您工作經驗的年數: ____________年 
 















第二部份: 請從和這次訓練有關的方向來思考並回答下列問題 (共六十三題) 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 










1 2 3 4 5 
2. 訓練會增加我個人的生產力。 
 




1 2 3 4 5 
4. 我相信訓練會幫助我把我的工作做得更好。 
 




1 2 3 4 5 
6. 如果能成功地應用訓練所學，我會得到加薪。 
 
1 2 3 4 5 
7. 如果我應用訓練所學的知識和技巧，我比較可能會得到獎勵。 
 








1 2 3 4 5 
10. 在訓練開始之前，我就知道我會學到什麼東西。 
 
1 2 3 4 5 
11. 我沒有時間去應用我訓練所學。 
 




1 2 3 4 5 
13. 預期訓練的結果在訓練課程一開始就很清楚。 
 
1 2 3 4 5 
14. 公司(組織)的員工若沒有應用訓練所學將遭到輕微的處罰。 
 
1 2 3 4 5 
15. 如果我應用訓練所學，將有助於我獲得較高的績效評量。 
 




第二部份: 請從和這次訓練有關的方向來思考並回答下列問題 (共六十三題) 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 










1 2 3 4 5 
17. 如果我不應用訓練所學到工作上，我將不太可能獲得加薪。 
 
1 2 3 4 5 
18. 如果我應用訓練所學，我非常可能受到賞識。 
 
1 2 3 4 5 
19. 我目前的工作負擔，仍允許我有多餘的時間應用訓練所學。 
 




1 2 3 4 5 
21. 如果我沒有應用講師所教的新技巧，我將會被譴責。 
 
1 2 3 4 5 
22. 如果我成功地應用訓練所學，將幫助我獲得加薪。 
 
1 2 3 4 5 
23. 如果我沒有應用訓練所學，我將會被上司警告。 
 




1 2 3 4 5 
25. 我有時間去改變我的做事方法，來配合我新學到的東西。 
 




1 2 3 4 5 
27. 我希望我有時間去做我知道如何做的事。 
 
1 2 3 4 5 
28. 我的同事欣賞我應用訓練所學到工作上。 
 
1 2 3 4 5 
29. 我的同事鼓勵我應用訓練所學到工作上。 
 
1 2 3 4 5 
30. 在工作中，我的同事會期待我應用訓練所學的技巧。 
 








第二部份: 請從和這次訓練有關的方向來思考並回答下列問題 (共六十三題) 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 










1 2 3 4 5 
33. 我的上司會跟我討論如何應用訓練所學到工作上。 
 
1 2 3 4 5 
34. 如果我嘗試去應用訓練所學，我的上司會不贊成。 
 
1 2 3 4 5 
35. 我的上司將會反對我應用訓練所學到的技能到工作上。 
 




1 2 3 4 5 
37. 我的上司有興趣了解我在訓練中所學的東西。 
 
1 2 3 4 5 
38. 我的上司反對我應用訓練所學的技能。 
 
1 2 3 4 5 
39. 我的上司為我設定目標來鼓勵我將所學應用在工作上。 
 
1 2 3 4 5 
40. 當我應用所學時,我的上司會讓我知道我做得很好。 
 




1 2 3 4 5 
42. 我的上司並不認為訓練對我的工作會有幫助。 
 












1 2 3 4 5 
46. 當我回到我的工作崗位上，我的上司大概會批評這項訓練課
程。 





第二部份: 請從和這次訓練有關的方向來思考並回答下列問題 (共六十三題) 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 











1 2 3 4 5 
48. 訓練課程中所教的方法和我們在工作上所執行的非常類似。 
 
1 2 3 4 5 
49. 我喜歡這個訓練課程，因為它有很多內容與我的工作有關。 
 
1 2 3 4 5 
50. 我將獲得我所需要的東西，以便於去應用訓練所學。 
 
1 2 3 4 5 
51. 我將能夠嘗試應用訓練課程中所學的到我的工作上。 
 




















1 2 3 4 5 
57. 我將有機會去應用訓練所學到工作崗位上。 
 
1 2 3 4 5 
58. 訓練課程所教的內容，非常符合我工作的需要。 
 








1 2 3 4 5 




第二部份: 請從和這次訓練有關的方向來思考並回答下列問題 (共六十三題) 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 










1 2 3 4 5 
62. 組織(公司) 目前的員工人數適合我應用訓練所學。 
 
1 2 3 4 5 
63. 我將有困難去取得應用所學時所需的材料與用品。 
 

































組織學習遷移問卷題庫    
 
第三部份: 請從和一般訓練或學習有關的方向來思考並回答下列問題 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 










1 2 3 4 5 
65. 當我應用我新學會的事時，我工作績效改善了。 
 
1 2 3 4 5 
66. 我學得愈認真，我工作做得愈好。 
 




1 2 3 4 5 
68. 當我做了一些改善績效的事時，會有好結果發生在我身上。 
 
1 2 3 4 5 
69. 訓練通常會有助於提升我的生產力。 
 
1 2 3 4 5 
70. 當我把事情做得不錯時，組織 (公司) 有人會注意到。 
 
1 2 3 4 5 
71. 應用愈多訓練所學，愈能使我把工作做好。 
 








1 2 3 4 5 
74. 有經驗的同事會嘲笑其他使用新技術的人。 
 
1 2 3 4 5 
75. 同事對於改變做事的方法是很開放的。 
 
1 2 3 4 5 
76. 同事不願花精力去改變做事的方法。 
 
1 2 3 4 5 
77. 我的工作團隊不情願去嚐試新的做事方法。 
 




1 2 3 4 5 




組織學習遷移問卷題庫    
 
第三部份: 請從和一般訓練或學習有關的方向來思考並回答下列問題 
請針對以下項目圈選您的同意程度 (單選題 ) 
1=非常不同意 2= 不同意 3=沒有同意也沒有不同意 4=同意 5=非常同意 
 









1 2 3 4 5 
81. 我從其他人中得到很多有關如何把工作做得更好的忠告。 
 
1 2 3 4 5 
82. 我對於我自己應用新學的技巧到工作上的能力有信心。 
 
1 2 3 4 5 
83. 我從未懷疑我應用新學的技巧到工作上的能力。 
 
1 2 3 4 5 
84. 我確定我能克服那些影響我應用所學的工作障礙。 
 




1 2 3 4 5 
86. 人們經常告訴我一些事情為了幫助我改善我的工作績效。 
 
1 2 3 4 5 
87. 當我嚐試所學的新事物，我知道誰會協助我。 
 
1 2 3 4 5 
88. 如果我的績效不如我所應有的水準，人們會協助我改進。 
 
1 2 3 4 5 
89. 我會定期與人交談如何增進我的績效。 
 
1 2 3 4 5 
       
       
       
謝謝您! 
       
       
































Learning Transfer System Inventory 
Section One: Demographics 
 
 
1. Title of training: __________________________________________________________. 
 
2. Name of organization: ______________________________________________________. 
 
3. Organizational type:  
□ 1) Public Sector 
□ 2) Private Sector 
□ 3) Non-profit Organization 
□ 4) Quasi-public Sector 




□ 1) Male       
□ 2) Female 
 
5. Age: 
□ 1) 20 and younger 
□ 2) 21to 30  
□ 3) 31to 40 
□ 4) 41to 50 
□ 5) 51to 65 




□ 1) High school or Below 
□ 2) High school 
□ 3) 5-year Semi-College 
□ 4) Undergraduate 
□ 5) Master 
□ 6) Ph.D. 
 
 
7.   Job title: ________________________________________________________________. 
 
8.   Training hours in current organization: _________________hour(s). 
 
9.   Years of job experience: ____________year(s). 
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Ph. D. Candidate 
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Contents of this Instrument 
This instrument includes three sections. The first section is the 
demographical information while the second and third sections are the 
instrument contents. The second section is to investigate transfer of 
learning in specific training issues while the third section is to explore 
transfer of learning in general issues. Completing the instrument will take 
about 20 minutes. 
 
The contents (second and third sections) include 89 items in total. All of 
the items are single choice. Respondents are asked to rate the degree to 
which they agree the statements of the items. The scale ranges from 1 
(Strongly disagree) to 5 (Strongly agree).  
 
Target Respondents 
The target respondents are employees in your organization who will attend 
a training program from October to December 2002 or had just finished a 
training program in the last two weeks. Their participation will be on a 
voluntary, anonymous basis. Data collected from your organization will be 
only used for research purposes and will not be disclosed under any 
circumstance.  
Distribution Timing 
The best timing to distributing this instrument is immediately after training. 
However, if a trainee cannot finish the instrument before he or she leaves 
the training, please advise them to complete and return the instrument 
within two weeks. Instrument administrator, please distribute the 
instrument and envelop to respondents at the same time. If the respondents 
select take-home response, please advise them return the instrument within 
two weeks to the researcher. 
Important Notes 
1. Please advise respondents that the instrument itself does not have a 
right answer and ask them to answer the questions honestly.  
2. Please advise respondents not to think an item too long. Usually, a first 
response will reflect the real situation. 
3. Please inform the respondents that the data will be used for research 
purposes and the individual data will not be disclosed under any 
circumstance. Upon a request, the researcher will provide a brief report, 
which is based on aggregated data analysis. No individual data will be 
provided. 
4. Since the validity and reliability of English version of this instrument 
has been tested. It is necessary to use the entire instrument for 
distribution.
. . . . . .. . . . 




5. This instrument is copyrighted; if your organization cannot attend this 
research project, please do not use it for any other purposes. 
 
Acknowledgement 
Thank you for your participation. If you have any questions, please do feel 
free to let me know.  


























Sample Information by Organization 
  Frequency Percent Cumulative Percent
System Missing  22 3.8 3.8
Airline 6 1.0 4.9
Army 3 .5 5.4
Civil Service 57 9.9 15.3
Computer Technology 1 .2 15.4
Education 58 10.1 25.5
Electronic 63 10.9 36.4
Insurance1 37 6.4 42.8
Insurance2 39 6.8 49.6
Petroleum 62 10.7 60.3
Restaurant 1 .2 60.5
Retail 48 8.3 68.8
Shipbuilding 1 .2 69.0
Social Work 100 17.3 86.3
Stock Investment 3 .5 86.8
Telecommunication 60 10.4 97.2




Sample Information by Training 
  Frequency Percent Cumulative Percent
System Missing   98 17.0 17.0
1-800-HELP-Customer Service 4 .7 17.7
Advance in Management 5 .9 18.5
Advanced Technical Training 1 .2 18.7
Aircraft System Training 1 .2 18.9
Art and Humanities 1 .2 19.1
Asset Management 1 .2 19.2
Basic Law Training 2 .3 19.6
Bridge Maintenance 1 .2 19.8
Communication Skill 5 .9 20.6
Computer Skill Training 19 3.3 23.9
Contract Management 1 .2 24.1
Curriculum Development 30 5.2 29.3
Custom Law 1 .2 29.5
Customer Service 17 2.9 32.4
Decision Making 6 1.0 33.4
Document Writing 1 .2 33.6
E-commercial 1 .2 33.8
Editing 1 .2 34.0
Emotion Management 6 1.0 35.0
Enterprise management 1 .2 35.2





Fair Trade Law 2 .3 35.7
Flower Species 1 .2 35.9
General Construction Insurance 2 .3 36.2
Human Resource Management 2 .3 36.6
Interpersonal Relationship and Communication 1 .2 36.7
Invention & Innovation 3 .5 37.3
Knowledge Development 1 .2 37.4
Knowledge management 3 .5 38.0
Language Training 1 .2 38.1
Leadership Development 1 .2 38.3
Management and Evaluation 1 .2 38.5
Marketing Management 1 .2 38.6
Material Management 1 .2 38.8
Middle Level Managerial Training 12 2.1 40.9
Negotiation Skill 2 .3 41.2
New Employee Training 52 9.0 50.3
New Employee Training/Machine Maintenance, 
merchandise introduction, customer satisfaction, 
& asset management 
48 8.3 58.6
Online System Documentation 1 .2 58.8
Option Market Training 1 .2 58.9
Organizational Culture 1 .2 59.1
Organizational Learning 1 .2 59.3
Painting 1 .2 59.4
Personality Style 1 .2 59.6
Potential Inspiration 3 .5 60.1
Premium Assessment 6 1.0 61.2
Project Management 1 .2 61.4
Psychology Training 3 .5 61.9
Purchase Law 3 .5 62.4
Quality Management 12 2.1 64.5
Reengineering Training 1 .2 64.6
Regulation Orientation 1 .2 64.8
River Dike investigation 2 .3 65.2
River Management 3 .5 65.7
Safety Training 38 6.6 72.3
Sales Skill Training 1 .2 72.4
Security Training 5 .9 73.3
Skill Development 4 .7 74.0
Software Training 1 .2 74.2
Spiritual Inspiration 99 17.2 91.3
Student Consoling 1 .2 91.5
System Operation and Accounting Management 27 4.7 96.2
System thinking 1 .2 96.4
Task Management 1 .2 96.5
Technical Training 1 .2 96.7
Telecom. System Transfer 3 .5 97.2
The Fifth Discipline Training 2 .3 97.6
Train the Trainer 10 1.7 99.3
Upper Level Managerial Training 2 .3 99.7
Vision Building Training 1 .2 99.8






Training Type Classification  
 Training Type 
  Trn1 Trn2 Trn 3 Trn 4 Trn 5 Trn 6 Trn 7 Trn 8
1-800-HELP-Customer Service 4
Advance in Management 5

















Management and Evaluation 1
Marketing Management 1
Material Management 1
Middle Level Managerial Training 12
Negotiation Skill 2
New Employee Training 52
New Employee Training/Machine 
Maintenance, merchandise introduction, 
customer satisfaction, & asset 
management 
48























The Fifth Discipline Training 2
Train the Trainer 10
Upper Level Managerial Training 2
Webpage Design 1
 Total 100 99 36 40 30 43 49 36
Trn 1: New Employee Training Trn 2: Spiritual Inspiration Trn 3: Managerial Training 
Trn 4: Curriculum Design  Trn 5: Technical Training  Trn 6: Safety Training 




Sample Information by Occupation 
  Frequency Percent Cumulative Percent
  47 8.1 8.1
Cashier 45 7.8 15.9




Editor 1 .2 20.1
Engineer 72 12.5 32.6
High Manager 27 4.7 37.3
Instructor 2 .3 37.6
Low Manager 56 9.7 47.3
Middle manager 58 10.1 57.4
Operator 4 .7 58.1
Police 3 .5 58.6
Professional Staff 93 16.1 74.7
Researcher 1 .2 74.9
Senior Manager 2 .3 75.2
Social Worker 82 14.2 89.4
Teacher 38 6.6 96.0
























Comparisons by Gender 
Table 1  
 










Multivariate Tests of Significance, Effect Size, and Power for Gender 
  Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .132 4.233 15 .000 .132 1.000
Wilks' Lambda .868 4.233 15 .000 .132 1.000
Hotelling's Trace .153 4.233 15 .000 .132 1.000




Results of Univariate Comparisons by Gender 
 1. Male 2. Female 
Trainee Characteristics Factors   




Motivation Factors   
Motivation to Transfer    




Environment Factors   
Personal Outcome Positive  (2>1) 
Personal Outcome Negative   
Peer Support  (2>1) 
Supervisor Support   
Supervisor Sanction (1>2)  




Ability Factors   
Personal Capacity for Transfer  (2>1) 









Comparisons by Age 
Table 4 
 
Sample Description for Age 
Frequency Percent
1. 30 or younger 201 34.8
2. 31-40 170 29.5
3. 41-50 127 22.0
4. 51-65 68 11.8
Subtotal 566 98.1
System Missing 11 1.9




Multivariate Tests of Significance, Effect Size, and Power for Age 
 Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .247 2.608 45 .000 .082 1.000
Wilks' Lambda .768 2.671 45 .000 .084 1.000
Hotelling's Trace .284 2.734 45 .000 .086 1.000




Results of Post Hoc Comparisons by Age 
 1.  







Trainee Characteristics Factors (3 pairs)     
Learner Readiness     
Performance Self-Efficacy   (3>2) (4>1) 
(4>2) 
 
Motivation Factors (6 pairs)     
Motivation to Transfer    (4>2) 
Transfer Effort-Performance Expectation 
 





   (4>2) 
(4>3) 
 
Environment Factors (9 pairs)     
Personal Outcome Positive (1>3)   (4>3) 
Personal Outcome Negative     
Peer Support    (4>1) 
(4>2) 
(4>3) 
Supervisor Support    (4>2) 
Supervisor Sanction (1>4)    





Performance Coaching    (4>2) 
Ability Factors (5 pairs)     
Personal Capacity for Transfer    (4>2) 
Perceived Content Validity    (4>1) 
(4>2) 







Comparisons by Education 
Table 7 
 
Sample Description for Education 
Frequency Percent
1. High School or below 82 14.2
2. 5 years Semi-College 127 22.0
3. College 225 39.0
4. Master or Ph.D. 59 10.2
Subtotal 493 85.4
System Missing 84 14.6




Multivariate Tests of Significance, Effect Size, and Power for Education 
 Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .228 2.054 45 .000 .076 1.000
Wilks' Lambda .786 2.074 45 .000 .077 1.000
Hotelling's Trace .254 2.094 45 .000 .078 1.000




Results of Post Hoc Comparisons by Education 
 High or 
below 
2.Semi-Collg 3.Undergrad. 4.Master/PhD 
Trainee Characteristics Factors     
Learner Readiness     
Performance Self-Efficacy 
 
    
Motivation Factors     
Motivation to Transfer     
Transfer Effort-Performance Expectations     
Performance-Outcome Expectation 
 
    
Environment Factors (6 pairs)     
Personal Outcome Positive     
Personal Outcome Negative (1>4) (2>4)   
Peer Support (1>4)    
Supervisor Support (1>4) 
(2>4) 
   
Supervisor Sanction     
Openness to Change (1>4)    
Performance Coaching 
 





Ability Factors (5 pairs)     
Personal Capacity for Transfer (1>3)    




   




Comparisons by Job Type 
Table 10 
 
Sample Description for Job Type 
Frequency Percent
1. Skill Worker 99 17.2
2. High Manger 29 5.0
3. Middle-Low Manager 114 19.8
4. Social Worker 82 14.2
5. Service Worker 68 11.8
6. Educator 41 7.1
7. Professional Staff 97 16.8
Subtotal 530 91.9
System Missing 47 8.1




Multivariate Tests of Significance, Effect Size, and Power for Job Type 
 Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .672 3.395 90 .000 .112 1.000
Wilks' Lambda .460 3.698 90 .000 .121 1.000
Hotelling's Trace .911 4.023 90 .000 .132 1.000




Results of Post Hoc Comparisons by Job Type 















Trainee Characteristics Factors (6 pairs)        
Learner Readiness        







   
Motivation Factors (17 pairs)        





















   
Performance-Outcome 
Expectation 







   
Environment Factors (45 pairs)        
Personal Outcome Positive 
 










Personal Outcome  
Negative 
 












   






(5>6)   
Supervisor Sanction (1>4) (2>4) (3>4)  (5>4) (6>4) (7>4) 





















   
Ability Factors (18 pairs)        
Personal Capacity for  
Transfer 
 






   






   












Comparisons by Training Experience in Current Organization 
Table 13 
 
Sample Description for Training Experience in Current Organization 
  Frequency Percent
100 or Less 186 32.2
Above 100 231 40.0
Total 417 72.3
System 160 27.7




Multivariate Tests of Significance, Effect Size, and Power for Job Type 
  Value F Hypothesis df Sig. Effect size Power
Pillai's Trace .169 4.219 15 .000 .169 1.000
Wilks' Lambda .831 4.219 15 .000 .169 1.000
Hotelling's Trace .203 4.219 15 .000 .169 1.000




Results of Univariate Comparisons by Training Experience in Current Organization 
 1. 100 or less 2. Above 100 
Trainee Characteristics Factors (1 pair)   




Motivation Factors (2 pairs)  (2>1) 
Motivation to Transfer   




Environment Factors (3 pairs)   
Personal Outcome Positive   
Personal Outcome Negative   
Peer Support  (2>1) 
Supervisor Support   
Supervisor sanction (1>2)  




Ability Factors (3 pairs)   
Personal Capacity for Transfer  (2>1) 








Comparisons by Years of Total Job Experience 
Table 16 
 
Sample Description for Total Job Experience 
Frequency Percent
1. 3 or below 105 18.2
2. 4-10 177 30.7
3. 11-20 138 23.9
4. 21 or above 123 21.3
Subtotal 543 94.1
System Missing 34 5.9




Multivariate Tests of Significance, Effect Size, and Power for Total Job Experience 
 Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .269 2.728 45 .000 .090 1.000
Wilks' Lambda .747 2.824 45 .000 .093 1.000
Hotelling's Trace .319 2.922 45 .000 .096 1.000




Results of Post Hoc Comparisons by Total Job Experience 
 1. 






21 or above 
Trainee Characteristics Factors (2 pairs)     
Learner Readiness     
Performance Self-Efficacy    (4>1) 
(4>2) 
 
Motivation Factors (3 pairs)     
Motivation to Transfer    (4>2) 




    
Environment Factors (5 pairs)     
Personal Outcome Positive     
Personal Outcome Negative (1>3)    
Peer Support    (4>1) 
(4>2) 
Supervisor Support     
Supervisor Sanction (1>3) 
(1>4) 
   
Openness to Change     
Performance Coaching 
 






Ability Factors (5 pairs)     
Personal Capacity for Transfer    (4>2) 
Perceived Content Validity    (4>1) 
(4>2) 







Comparisons by Years of Job Experience in Current Organization 
Table 19 
 
Sample Description for Job Experience in Current Organization 
Frequency Percent
1. 3 or below 249 43.2
2. 4-10 168 29.1
3. 11-20 63 10.9
4. 21 or above 53 9.2
Subtotal 533 92.4





Multivariate Tests of Significance, Effect Size, and Power for Job Experience in Current 
Organization 
 Value F Hypothesis df Sig. Effect Size Power
Pillai's Trace .288 2.883 45 .000 .096 1.000
Wilks' Lambda .728 3.011 45 .000 .100 1.000
Hotelling's Trace .350 3.143 45 .000 .105 1.000




Results of Post Hoc Comparisons by Job Experience in Current Organization 
 1.  






21 or above 
Trainee Characteristics Factors     
Learner Readiness     
Performance self-efficacy     
Motivation Factors (2 pairs)     
Motivation to Transfer     
Transfer Effort-Performance Expectation     
Performance-Outcome Expectation 
 
(1>3) (2>3)   
Environment Factors (8 pairs)     





Personal Outcome Negative (1>3) (2>3)  (4>3) 
Peer Support     
Supervisor Support (1>3)    
Supervisor Sanction     
Openness to Change     
Performance Coaching 
 
    
Ability Factors     
Personal Capacity for Transfer     
Perceived Content Validity     

























Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q03A Pillai's Trace .438 3.319 60.000 .000 .109 1.000
  Wilks' Lambda .616 3.455 60.000 .000 .114 1.000
  Hotelling's Trace .537 3.587 60.000 .000 .118 1.000
  Roy's Largest Root 
 
.306 8.263 15.000 .000 .234 1.000
Q04 Pillai's Trace .041 1.149 15.000 .310 .041 .737
  Wilks' Lambda .959 1.149 15.000 .310 .041 .737
  Hotelling's Trace .043 1.149 15.000 .310 .041 .737
  Roy's Largest Root 
 
.043 1.149 15.000 .310 .041 .737
Q03A * Q04 Pillai's Trace .138 .967 60.000 .549 .035 .986
  Wilks' Lambda .868 .964 60.000 .554 .035 .983
  Hotelling's Trace .144 .962 60.000 .559 .035 .986
  Roy's Largest Root 
 
.052 1.409 15.000 .139 .050 .842




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q04 Pillai's Trace .041 1.149 15.000 .310 .041 .737
  Wilks' Lambda .959 1.149 15.000 .310 .041 .737
  Hotelling's Trace .043 1.149 15.000 .310 .041 .737
  Roy's Largest Root 
 
.043 1.149 15.000 .310 .041 .737
Q03A Pillai's Trace .438 3.319 60.000 .000 .109 1.000
  Wilks' Lambda .616 3.455 60.000 .000 .114 1.000
  Hotelling's Trace .537 3.587 60.000 .000 .118 1.000
  Roy's Largest Root 
 
.306 8.263 15.000 .000 .234 1.000
Q04*  
Q03A 
Pillai's Trace .138 .967 60.000 .549 .035 .986
  Wilks' Lambda .868 .964 60.000 .554 .035 .983
  Hotelling's Trace .144 .962 60.000 .559 .035 .986
  Roy's Largest Root 
 
.052 1.409 15.000 .139 .050 .842











Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q03A Pillai's Trace .566 4.578 60.000 .000 .141 1.000
  Wilks' Lambda .512 5.045 60.000 .000 .154 1.000
  Hotelling's Trace .809 5.562 60.000 .000 .168 1.000
  Roy's Largest Root 
 
.603 16.754 15.000 .000 .376 1.000
Q05B Pillai's Trace .083 .788 45.000 .842 .028 .889
  Wilks' Lambda .919 .786 45.000 .845 .028 .883
  Hotelling's Trace .085 .783 45.000 .848 .028 .886
  Roy's Largest Root 
 
.039 1.083 15.000 .370 .038 .705
Q03A * Q05B Pillai's Trace .380 1.011 165.000 .447 .035 1.000
  Wilks' Lambda .675 1.012 165.000 .444 .035 1.000
  Hotelling's Trace .406 1.013 165.000 .440 .036 1.000
  Roy's Largest Root 
 
.124 3.507 15.000 .000 .110 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q05B Pillai's Trace .083 .788 45.000 .842 .028 .889
  Wilks' Lambda .919 .786 45.000 .845 .028 .883
  Hotelling's Trace .085 .783 45.000 .848 .028 .886
  Roy's Largest Root 
 
.039 1.083 15.000 .370 .038 .705
Q03A Pillai's Trace   .566 4.578 60.000 .000 .141 1.000
  Wilks' Lambda .512 5.045 60.000 .000 .154 1.000
  Hotelling's Trace .809 5.562 60.000 .000 .168 1.000
  Roy's Largest Root 
 
.603 16.754 15.000 .000 .376 1.000
Q05B * Q03A Pillai's Trace .380 1.011 165.000 .447 .035 1.000
  Wilks' Lambda .675 1.012 165.000 .444 .035 1.000
  Hotelling's Trace .406 1.013 165.000 .440 .036 1.000
  Roy's Largest Root 
 
.124 3.507 15.000 .000 .110 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q03A Pillai's Trace .617 4.337 60.000 .000 .154 1.000
  Wilks' Lambda .491 4.614 60.000 .000 .163 1.000
  Hotelling's Trace .833 4.893 60.000 .000 .172 1.000
  Roy's Largest Root 
 
.507 12.077 15.000 .000 .337 1.000
Q06B Pillai's Trace .206 1.753 45.000 .002 .069 1.000
  Wilks' Lambda .807 1.755 45.000 .002 .069 1.000
  Hotelling's Trace .224 1.755 45.000 .002 .069 1.000
  Roy's Largest Root 
 
.108 2.558 15.000 .001 .097 .991
Q03A * Q06B Pillai's Trace .429 .986 165.000 .538 .039 1.000
  Wilks' Lambda .641 .986 165.000 .537 .040 1.000
  Hotelling's Trace .462 .986 165.000 .537 .040 1.000
  Roy's Largest Root 
 
.125 3.033 15.000 .000 .111 .998




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q06B Pillai's Trace .206 1.753 45.000 .002 .069 1.000
  Wilks' Lambda .807 1.755 45.000 .002 .069 1.000
  Hotelling's Trace .224 1.755 45.000 .002 .069 1.000
  Roy's Largest Root 
 
.108 2.558 15.000 .001 .097 .991
Q03A Pillai's Trace .617 4.337 60.000 .000 .154 1.000
  Wilks' Lambda .491 4.614 60.000 .000 .163 1.000
  Hotelling's Trace .833 4.893 60.000 .000 .172 1.000
  Roy's Largest Root 
 
.507 12.077 15.000 .000 .337 1.000
Q06B * Q03A Pillai's Trace .429 .986 165.000 .538 .039 1.000
  Wilks' Lambda .641 .986 165.000 .537 .040 1.000
  Hotelling's Trace .462 .986 165.000 .537 .040 1.000
  Roy's Largest Root 
 
.125 3.033 15.000 .000 .111 .998








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q03A Pillai's Trace .379 2.678 60.000 .000 .095 1.000
  Wilks' Lambda .661 2.774 60.000 .000 .098 1.000
  Hotelling's Trace .454 2.872 60.000 .000 .102 1.000
  Roy's Largest Root 
 
.287 7.359 15.000 .000 .223 1.000
Q07C Pillai's Trace .226 1.009 90.000 .458 .038 .999
  Wilks' Lambda .793 1.006 90.000 .465 .038 .998
  Hotelling's Trace .238 1.004 90.000 .472 .038 .999
  Roy's Largest Root 
 
.080 2.047 15.000 .012 .074 .964
Q03A * Q07C Pillai's Trace .426 1.157 150.000 .097 .043 1.000
  Wilks' Lambda .643 1.158 150.000 .096 .043 1.000
  Hotelling's Trace .458 1.157 150.000 .096 .044 1.000
  Roy's Largest Root 
 
.115 2.988 15.000 .000 .103 .998




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q07C Pillai's Trace .226 1.009 90.000 .458 .038 .999
  Wilks' Lambda .793 1.006 90.000 .465 .038 .998
  Hotelling's Trace .238 1.004 90.000 .472 .038 .999
  Roy's Largest Root 
 
.080 2.047 15.000 .012 .074 .964
Q03A Pillai's Trace .379 2.678 60.000 .000 .095 1.000
  Wilks' Lambda .661 2.774 60.000 .000 .098 1.000
  Hotelling's Trace .454 2.872 60.000 .000 .102 1.000
  Roy's Largest Root 
 
.287 7.359 15.000 .000 .223 1.000
Q07C * 
Q03A 
Pillai's Trace .426 1.157 150.000 .097 .043 1.000
  Wilks' Lambda .643 1.158 150.000 .096 .043 1.000
  Hotelling's Trace .458 1.157 150.000 .096 .044 1.000
  Roy's Largest Root 
 
.115 2.988 15.000 .000 .103 .998









Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q03A Pillai's Trace .555 3.234 60.000 .000 .139 1.000
  Wilks' Lambda .538 3.341 60.000 .000 .143 1.000
  Hotelling's Trace .696 3.440 60.000 .000 .148 1.000
  Roy's Largest Root 
 
.361 7.238 15.000 .000 .265 1.000
Q08A Pillai's Trace .071 1.511 15.000 .100 .071 .868
  Wilks' Lambda .929 1.511 15.000 .100 .071 .868
  Hotelling's Trace .076 1.511 15.000 .100 .071 .868
  Roy's Largest Root 
 
.076 1.511 15.000 .100 .071 .868
Q03A * 
Q08A 
Pillai's Trace .209 1.107 60.000 .272 .052 .995
  Wilks' Lambda .804 1.119 60.000 .253 .053 .995
  Hotelling's Trace .229 1.130 60.000 .235 .054 .996
  Roy's Largest Root 
 
.138 2.766 15.000 .001 .121 .995




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q08A Pillai's Trace .071 1.511 15.000 .100 .071 .868
  Wilks' Lambda .929 1.511 15.000 .100 .071 .868
  Hotelling's Trace .076 1.511 15.000 .100 .071 .868
  Roy's Largest Root 
 
.076 1.511 15.000 .100 .071 .868
Q03A Pillai's Trace .555 3.234 60.000 .000 .139 1.000
  Wilks' Lambda .538 3.341 60.000 .000 .143 1.000
  Hotelling's Trace .696 3.440 60.000 .000 .148 1.000
  Roy's Largest Root 
 
.361 7.238 15.000 .000 .265 1.000
Q08A * 
Q03A 
Pillai's Trace .209 1.107 60.000 .272 .052 .995
  Wilks' Lambda .804 1.119 60.000 .253 .053 .995
  Hotelling's Trace .229 1.130 60.000 .235 .054 .996
  Roy's Largest Root 
 
.138 2.766 15.000 .001 .121 .995









Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q03A Pillai's Trace .519 3.940 60.000 .000 .130 1.000
  Wilks' Lambda .546 4.292 60.000 .000 .140 1.000
  Hotelling's Trace .717 4.678 60.000 .000 .152 1.000
  Roy's Largest Root 
 
.532 14.043 15.000 .000 .347 1.000
Q09B Pillai's Trace .108 .980 45.000 .511 .036 .959
  Wilks' Lambda .896 .977 45.000 .517 .036 .956
  Hotelling's Trace .112 .974 45.000 .522 .036 .958
  Roy's Largest Root 
 
.052 1.367 15.000 .160 .049 .827
Q03A * Q09B Pillai's Trace .462 1.179 165.000 .062 .042 1.000
  Wilks' Lambda .618 1.184 165.000 .058 .043 1.000
  Hotelling's Trace .501 1.187 165.000 .054 .044 1.000
  Roy's Largest Root 
 
.118 3.171 15.000 .000 .106 .999




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q09B Pillai's Trace .108 .980 45.000 .511 .036 .959
  Wilks' Lambda .896 .977 45.000 .517 .036 .956
  Hotelling's Trace .112 .974 45.000 .522 .036 .958
  Roy's Largest Root 
 
.052 1.367 15.000 .160 .049 .827
Q03A Pillai's Trace .519 3.940 60.000 .000 .130 1.000
  Wilks' Lambda .546 4.292 60.000 .000 .140 1.000
  Hotelling's Trace .717 4.678 60.000 .000 .152 1.000
  Roy's Largest Root 
 
.532 14.043 15.000 .000 .347 1.000
Q09B * Q03A Pillai's Trace .462 1.179 165.000 .062 .042 1.000
  Wilks' Lambda .618 1.184 165.000 .058 .043 1.000
  Hotelling's Trace .501 1.187 165.000 .054 .044 1.000
  Roy's Largest Root 
 
.118 3.171 15.000 .000 .106 .999









Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q03A Pillai's Trace .349 2.465 60.000 .000 .087 1.000
  Wilks' Lambda .689 2.501 60.000 .000 .089 1.000
  Hotelling's Trace .398 2.534 60.000 .000 .090 1.000
  Roy's Largest Root 
 
.192 4.944 15.000 .000 .161 1.000
Q10B Pillai's Trace .105 .935 45.000 .596 .035 .948
  Wilks' Lambda .898 .935 45.000 .596 .035 .945
  Hotelling's Trace .110 .935 45.000 .596 .035 .948
  Roy's Largest Root 
 
.062 1.593 15.000 .073 .058 .893
Q03A * Q10B Pillai's Trace .442 1.101 165.000 .184 .040 1.000
  Wilks' Lambda .631 1.107 165.000 .171 .041 1.000
  Hotelling's Trace .480 1.112 165.000 .159 .042 1.000
  Roy's Largest Root 
 
.136 3.573 15.000 .000 .120 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q10B Pillai's Trace .105 .935 45.000 .596 .035 .948
  Wilks' Lambda .898 .935 45.000 .596 .035 .945
  Hotelling's Trace .110 .935 45.000 .596 .035 .948
  Roy's Largest Root 
 
.062 1.593 15.000 .073 .058 .893
Q03A Pillai's Trace .349 2.465 60.000 .000 .087 1.000
  Wilks' Lambda .689 2.501 60.000 .000 .089 1.000
  Hotelling's Trace .398 2.534 60.000 .000 .090 1.000
  Roy's Largest Root 
 
.192 4.944 15.000 .000 .161 1.000
Q10B * Q03A Pillai's Trace .442 1.101 165.000 .184 .040 1.000
  Wilks' Lambda .631 1.107 165.000 .171 .041 1.000
  Hotelling's Trace .480 1.112 165.000 .159 .042 1.000
  Roy's Largest Root 
 
.136 3.573 15.000 .000 .120 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q2B Pillai's Trace .876 3.003 105.000 .000 .125 1.000
  Wilks' Lambda .373 3.157 105.000 .000 .132 1.000
  Hotelling's Trace 1.127 3.297 105.000 .000 .139 1.000
  Roy's Largest Root 
 
.511 10.723 15.000 .000 .338 1.000
Q04 Pillai's Trace .049 1.068 15.000 .386 .049 .691
  Wilks' Lambda .951 1.068 15.000 .386 .049 .691
  Hotelling's Trace .052 1.068 15.000 .386 .049 .691
  Roy's Largest Root 
 
.052 1.068 15.000 .386 .049 .691
Q2B * Q04 Pillai's Trace .276 .861 105.000 .839 .039 .998
  Wilks' Lambda .753 .856 105.000 .848 .040 .995
  Hotelling's Trace .291 .851 105.000 .857 .040 .998
  Roy's Largest Root 
 
.081 1.705 15.000 .049 .075 .915




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q04 Pillai's Trace .049 1.068 15.000 .386 .049 .691
  Wilks' Lambda .951 1.068 15.000 .386 .049 .691
  Hotelling's Trace .052 1.068 15.000 .386 .049 .691
  Roy's Largest Root 
 
.052 1.068 15.000 .386 .049 .691
Q2B Pillai's Trace .876 3.003 105.000 .000 .125 1.000
  Wilks' Lambda .373 3.157 105.000 .000 .132 1.000
  Hotelling's Trace 1.127 3.297 105.000 .000 .139 1.000
  Roy's Largest Root 
 
.511 10.723 15.000 .000 .338 1.000
Q04 * Q2B Pillai's Trace .276 .861 105.000 .839 .039 .998
  Wilks' Lambda .753 .856 105.000 .848 .040 .995
  Hotelling's Trace .291 .851 105.000 .857 .040 .998
  Roy's Largest Root 
 
.081 1.705 15.000 .049 .075 .915









Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q2B Pillai's Trace .854 3.019 105.000 .000 .122 1.000
  Wilks' Lambda .355 3.440 105.000 .000 .137 1.000
  Hotelling's Trace 1.295 3.925 105.000 .000 .156 1.000
  Roy's Largest Root 
 
.820 17.824 15.000 .000 .451 1.000
Q05B Pillai's Trace .091 .673 45.000 .952 .030 .808
  Wilks' Lambda .911 .672 45.000 .952 .031 .802
  Hotelling's Trace .095 .671 45.000 .953 .031 .807
  Roy's Largest Root 
 
.052 1.109 15.000 .346 .049 .714
Q2B * Q05B Pillai's Trace .488 1.021 165.000 .412 .044 1.000
  Wilks' Lambda .601 1.023 165.000 .407 .045 1.000
  Hotelling's Trace .531 1.024 165.000 .402 .046 1.000
  Roy's Largest Root 
 
.153 3.367 15.000 .000 .133 .999




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q05B Pillai's Trace .091 .673 45.000 .952 .030 .808
  Wilks' Lambda .911 .672 45.000 .952 .031 .802
  Hotelling's Trace .095 .671 45.000 .953 .031 .807
  Roy's Largest Root 
 
.052 1.109 15.000 .346 .049 .714
Q2B Pillai's Trace .854 3.019 105.000 .000 .122 1.000
  Wilks' Lambda .355 3.440 105.000 .000 .137 1.000
  Hotelling's Trace 1.295 3.925 105.000 .000 .156 1.000
  Roy's Largest Root 
 
.820 17.824 15.000 .000 .451 1.000
Q05B * Q2B Pillai's Trace .488 1.021 165.000 .412 .044 1.000
  Wilks' Lambda .601 1.023 165.000 .407 .045 1.000
  Hotelling's Trace .531 1.024 165.000 .402 .046 1.000
  Roy's Largest Root 
 
.153 3.367 15.000 .000 .133 .999








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q2B Pillai's Trace 1.033 3.174 105.000 .000 .148 1.000
  Wilks' Lambda .288 3.538 105.000 .000 .163 1.000
  Hotelling's Trace 1.543 3.927 105.000 .000 .181 1.000
  Roy's Largest Root 
 
.824 15.112 15.000 .000 .452 1.000
Q06B Pillai's Trace .222 1.446 45.000 .031 .074 .998
  Wilks' Lambda .793 1.445 45.000 .032 .074 .998
  Hotelling's Trace .243 1.443 45.000 .032 .075 .998
  Roy's Largest Root 
 
.120 2.167 15.000 .008 .107 .972
Q2B * Q06B Pillai's Trace .791 .926 255.000 .789 .053 1.000
  Wilks' Lambda .436 .919 255.000 .811 .054 1.000
  Hotelling's Trace .871 .913 255.000 .831 .055 1.000
  Roy's Largest Root 
 
.160 2.655 17.000 .000 .138 .996




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q06B Pillai's Trace .222 1.446 45.000 .031 .074 .998
  Wilks' Lambda .793 1.445 45.000 .032 .074 .998
  Hotelling's Trace .243 1.443 45.000 .032 .075 .998
  Roy's Largest Root 
 
.120 2.167 15.000 .008 .107 .972
Q2B Pillai's Trace 1.033 3.174 105.000 .000 .148 1.000
  Wilks' Lambda .288 3.538 105.000 .000 .163 1.000
  Hotelling's Trace 1.543 3.927 105.000 .000 .181 1.000
  Roy's Largest Root 
 
.824 15.112 15.000 .000 .452 1.000
Q06B * Q2B Pillai's Trace .791 .926 255.000 .789 .053 1.000
  Wilks' Lambda .436 .919 255.000 .811 .054 1.000
  Hotelling's Trace .871 .913 255.000 .831 .055 1.000
  Roy's Largest Root 
 
.160 2.655 17.000 .000 .138 .996








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q2B Pillai's Trace .467 1.393 105.000 .006 .067 1.000
  Wilks' Lambda .608 1.417 105.000 .004 .069 1.000
  Hotelling's Trace .531 1.438 105.000 .003 .071 1.000
  Roy's Largest Root 
 
.227 4.429 15.000 .000 .185 1.000
Q07C Pillai's Trace .220 .737 90.000 .969 .037 .983
  Wilks' Lambda .799 .732 90.000 .971 .037 .971
  Hotelling's Trace .231 .729 90.000 .973 .037 .981
  Roy's Largest Root 
 
.079 1.541 15.000 .090 .074 .876
Q2B * Q07C Pillai's Trace .835 .982 270.000 .569 .056 1.000
  Wilks' Lambda .414 .983 270.000 .564 .057 1.000
  Hotelling's Trace .936 .985 270.000 .559 .059 1.000
  Roy's Largest Root 
 
.201 3.355 18.000 .000 .168 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q07C Pillai's Trace .220 .737 90.000 .969 .037 .983
  Wilks' Lambda .799 .732 90.000 .971 .037 .971
  Hotelling's Trace .231 .729 90.000 .973 .037 .981
  Roy's Largest Root 
 
.079 1.541 15.000 .090 .074 .876
Q2B Pillai's Trace .467 1.393 105.000 .006 .067 1.000
  Wilks' Lambda .608 1.417 105.000 .004 .069 1.000
  Hotelling's Trace .531 1.438 105.000 .003 .071 1.000
  Roy's Largest Root 
 
.227 4.429 15.000 .000 .185 1.000
Q07C * Q2B Pillai's Trace .835 .982 270.000 .569 .056 1.000
  Wilks' Lambda .414 .983 270.000 .564 .057 1.000
  Hotelling's Trace .936 .985 270.000 .559 .059 1.000
  Roy's Largest Root 
 
.201 3.355 18.000 .000 .168 1.000








Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q2B Pillai's Trace .902 2.258 105.000 .000 .129 1.000
  Wilks' Lambda .362 2.353 105.000 .000 .135 1.000
  Hotelling's Trace 1.154 2.433 105.000 .000 .142 1.000
  Roy's Largest Root 
 
.404 6.162 15.000 .000 .288 1.000
Q08A Pillai's Trace .116 1.958 15.000 .019 .116 .950
  Wilks' Lambda .884 1.958 15.000 .019 .116 .950
  Hotelling's Trace .132 1.958 15.000 .019 .116 .950
  Roy's Largest Root 
 
.132 1.958 15.000 .019 .116 .950
Q2B * Q08A Pillai's Trace .308 .822 90.000 .883 .051 .992
  Wilks' Lambda .726 .820 90.000 .886 .052 .986
  Hotelling's Trace .333 .818 90.000 .888 .053 .992
  Roy's Largest Root 
 
.119 1.816 15.000 .034 .107 .930





Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q08A Pillai's Trace .116 1.958 15.000 .019 .116 .950
  Wilks' Lambda .884 1.958 15.000 .019 .116 .950
  Hotelling's Trace .132 1.958 15.000 .019 .116 .950
  Roy's Largest Root 
 
.132 1.958 15.000 .019 .116 .950
Q2B Pillai's Trace .902 2.258 105.000 .000 .129 1.000
  Wilks' Lambda .362 2.353 105.000 .000 .135 1.000
  Hotelling's Trace 1.154 2.433 105.000 .000 .142 1.000
  Roy's Largest Root 
 
.404 6.162 15.000 .000 .288 1.000
Q08A * Q2B Pillai's Trace .308 .822 90.000 .883 .051 .992
  Wilks' Lambda .726 .820 90.000 .886 .052 .986
  Hotelling's Trace .333 .818 90.000 .888 .053 .992
  Roy's Largest Root 
 
.119 1.816 15.000 .034 .107 .930








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q2B Pillai's Trace .857 2.828 105.000 .000 .122 1.000
  Wilks' Lambda .368 3.082 105.000 .000 .133 1.000
  Hotelling's Trace 1.189 3.355 105.000 .000 .145 1.000
  Roy's Largest Root 
 
.670 13.579 15.000 .000 .401 1.000
Q09B Pillai's Trace .157 1.108 45.000 .292 .052 .980
  Wilks' Lambda .849 1.116 45.000 .281 .053 .979
  Hotelling's Trace .170 1.123 45.000 .270 .054 .982
  Roy's Largest Root 
 
.111 2.222 15.000 .006 .100 .976
Q2B * Q09B Pillai's Trace .696 1.085 210.000 .197 .050 1.000
  Wilks' Lambda .476 1.102 210.000 .157 .052 1.000
  Hotelling's Trace .793 1.118 210.000 .122 .054 1.000
  Roy's Largest Root 
 
.236 4.892 15.000 .000 .191 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q09B Pillai's Trace .157 1.108 45.000 .292 .052 .980
  Wilks' Lambda .849 1.116 45.000 .281 .053 .979
  Hotelling's Trace .170 1.123 45.000 .270 .054 .982
  Roy's Largest Root 
 
.111 2.222 15.000 .006 .100 .976
Q2B Pillai's Trace .857 2.828 105.000 .000 .122 1.000
  Wilks' Lambda .368 3.082 105.000 .000 .133 1.000
  Hotelling's Trace 1.189 3.355 105.000 .000 .145 1.000
  Roy's Largest Root 
 
.670 13.579 15.000 .000 .401 1.000
Q09B * Q2B Pillai's Trace .696 1.085 210.000 .197 .050 1.000
  Wilks' Lambda .476 1.102 210.000 .157 .052 1.000
  Hotelling's Trace .793 1.118 210.000 .122 .054 1.000
  Roy's Largest Root 
 
.236 4.892 15.000 .000 .191 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q2B Pillai's Trace .762 2.436 105.000 .000 .109 1.000
  Wilks' Lambda .438 2.469 105.000 .000 .111 1.000
  Hotelling's Trace .896 2.485 105.000 .000 .113 1.000
  Roy's Largest Root 
 
.266 5.298 15.000 .000 .210 1.000
Q10B Pillai's Trace .153 1.054 45.000 .379 .051 .972
  Wilks' Lambda .853 1.061 45.000 .366 .051 .971
  Hotelling's Trace .165 1.068 45.000 .354 .052 .974
  Roy's Largest Root 
 
.102 2.007 15.000 .015 .093 .958
Q2B * Q10B Pillai's Trace .611 1.311 150.000 .008 .061 1.000
  Wilks' Lambda .524 1.323 150.000 .006 .063 1.000
  Hotelling's Trace .686 1.331 150.000 .005 .064 1.000
  Roy's Largest Root 
 
.193 3.890 15.000 .000 .162 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q10B Pillai's Trace .153 1.054 45.000 .379 .051 .972
  Wilks' Lambda .853 1.061 45.000 .366 .051 .971
  Hotelling's Trace .165 1.068 45.000 .354 .052 .974
  Roy's Largest Root 
 
.102 2.007 15.000 .015 .093 .958
Q2B Pillai's Trace .762 2.436 105.000 .000 .109 1.000
  Wilks' Lambda .438 2.469 105.000 .000 .111 1.000
  Hotelling's Trace .896 2.485 105.000 .000 .113 1.000
  Roy's Largest Root 
 
.266 5.298 15.000 .000 .210 1.000
Q10B * Q2B Pillai's Trace .611 1.311 150.000 .008 .061 1.000
  Wilks' Lambda .524 1.323 150.000 .006 .063 1.000
  Hotelling's Trace .686 1.331 150.000 .005 .064 1.000
  Roy's Largest Root 
 
.193 3.890 15.000 .000 .162 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q01C Pillai's Trace .842 2.718 105.000 .000 .120 1.000
  Wilks' Lambda .390 2.834 105.000 .000 .126 1.000
  Hotelling's Trace 1.062 2.936 105.000 .000 .132 1.000
  Roy's Largest Root 
 
.457 9.076 15.000 .000 .314 1.000
Q04 Pillai's Trace .065 1.361 15.000 .166 .065 .820
  Wilks' Lambda .935 1.361 15.000 .166 .065 .820
  Hotelling's Trace .070 1.361 15.000 .166 .065 .820
  Roy's Largest Root 
 
.070 1.361 15.000 .166 .065 .820
Q01C * Q04 Pillai's Trace .372 1.114 105.000 .207 .053 1.000
  Wilks' Lambda .677 1.122 105.000 .192 .054 1.000
  Hotelling's Trace .409 1.130 105.000 .178 .055 1.000
  Roy's Largest Root 
 
.168 3.328 15.000 .000 .143 .999




Multivariate Tests (Reverse Order of Entry) 
Effect  Value F Hypothesis
df
Sig. Effect Size Power
Q04 Pillai's Trace .065 1.361 15.000 .166 .065 .820
 Wilks' Lambda .935 1.361 15.000 .166 .065 .820
 Hotelling's Trace .070 1.361 15.000 .166 .065 .820
 Roy's Largest Root 
 
.070 1.361 15.000 .166 .065 .820
Q01C Pillai's Trace .842 2.718 105.000 .000 .120 1.000
 Wilks' Lambda .390 2.834 105.000 .000 .126 1.000
 Hotelling's Trace 1.062 2.936 105.000 .000 .132 1.000
 Roy's Largest Root 
 
.457 9.076 15.000 .000 .314 1.000
Q04 * Q01C Pillai's Trace .372 1.114 105.000 .207 .053 1.000
 Wilks' Lambda .677 1.122 105.000 .192 .054 1.000
 Hotelling's Trace .409 1.130 105.000 .178 .055 1.000
 Roy's Largest Root 
 
.168 3.328 15.000 .000 .143 .999








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q01C Pillai's Trace .795 2.597 105.000 .000 .114 1.000
  Wilks' Lambda .392 2.879 105.000 .000 .125 1.000
  Hotelling's Trace 1.137 3.209 105.000 .000 .140 1.000
  Roy's Largest Root 
 
.734 14.877 15.000 .000 .423 1.000
Q05B Pillai's Trace .158 1.109 45.000 .291 .053 .980
  Wilks' Lambda .850 1.109 45.000 .291 .053 .979
  Hotelling's Trace .168 1.110 45.000 .290 .053 .980
  Roy's Largest Root 
 
.091 1.815 15.000 .032 .083 .933
Q01C * Q05B Pillai's Trace .741 .954 255.000 .686 .049 1.000
  Wilks' Lambda .457 .957 255.000 .675 .051 1.000
  Hotelling's Trace .827 .960 255.000 .663 .052 1.000
  Roy's Largest Root 
 
.205 3.756 17.000 .000 .170 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q05B Pillai's Trace .158 1.109 45.000 .291 .053 .980
  Wilks' Lambda .850 1.109 45.000 .291 .053 .979
  Hotelling's Trace .168 1.110 45.000 .290 .053 .980
  Roy's Largest Root 
 
.091 1.815 15.000 .032 .083 .933
Q01C Pillai's Trace .795 2.597 105.000 .000 .114 1.000
  Wilks' Lambda .392 2.879 105.000 .000 .125 1.000
  Hotelling's Trace 1.137 3.209 105.000 .000 .140 1.000
  Roy's Largest Root 
 
.734 14.877 15.000 .000 .423 1.000
Q05B * Q01C Pillai's Trace .741 .954 255.000 .686 .049 1.000
  Wilks' Lambda .457 .957 255.000 .675 .051 1.000
  Hotelling's Trace .827 .960 255.000 .663 .052 1.000
  Roy's Largest Root 
 
.205 3.756 17.000 .000 .170 1.000








Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q01C Pillai's Trace .908 2.525 105.000 .000 .130 1.000
  Wilks' Lambda .344 2.759 105.000 .000 .141 1.000
  Hotelling's Trace 1.286 3.016 105.000 .000 .155 1.000
  Roy's Largest Root 
 
.726 12.299 15.000 .000 .421 1.000
Q06B Pillai's Trace .168 .990 45.000 .492 .056 .958
  Wilks' Lambda .840 .989 45.000 .495 .056 .956
  Hotelling's Trace .180 .987 45.000 .499 .057 .958
  Roy's Largest Root 
 
.096 1.599 15.000 .074 .088 .888
Q01C * Q06B Pillai's Trace 1.172 1.111 300.000 .100 .078 1.000
  Wilks' Lambda .283 1.116 300.000 .092 .081 1.000
  Hotelling's Trace 1.364 1.119 300.000 .085 .083 1.000
  Roy's Largest Root 
 
.295 3.870 20.000 .000 .228 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q06B Pillai's Trace .168 .990 45.000 .492 .056 .958
  Wilks' Lambda .840 .989 45.000 .495 .056 .956
  Hotelling's Trace .180 .987 45.000 .499 .057 .958
  Roy's Largest Root 
 
.096 1.599 15.000 .074 .088 .888
Q01C Pillai's Trace .908 2.525 105.000 .000 .130 1.000
  Wilks' Lambda .344 2.759 105.000 .000 .141 1.000
  Hotelling's Trace 1.286 3.016 105.000 .000 .155 1.000
  Roy's Largest Root 
 
.726 12.299 15.000 .000 .421 1.000
Q06B * Q01C Pillai's Trace 1.172 1.111 300.000 .100 .078 1.000
  Wilks' Lambda .283 1.116 300.000 .092 .081 1.000
  Hotelling's Trace 1.364 1.119 300.000 .085 .083 1.000
  Roy's Largest Root 
 
.295 3.870 20.000 .000 .228 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q01C Pillai's Trace .486 1.418 105.000 .004 .069 1.000
  Wilks' Lambda .597 1.436 105.000 .003 .071 1.000
  Hotelling's Trace .549 1.451 105.000 .002 .073 1.000
  Roy's Largest Root 
 
.216 4.107 15.000 .000 .178 1.000
Q07C Pillai's Trace .219 .717 90.000 .978 .037 .979
  Wilks' Lambda .799 .714 90.000 .980 .037 .966
  Hotelling's Trace .231 .711 90.000 .981 .037 .977
  Roy's Largest Root 
 
.084 1.594 15.000 .074 .078 .889
Q01C * Q07C Pillai's Trace 1.037 1.036 315.000 .324 .069 1.000
  Wilks' Lambda .331 1.038 315.000 .320 .071 1.000
  Hotelling's Trace 1.180 1.038 315.000 .316 .073 1.000
  Roy's Largest Root 
 
.226 3.149 21.000 .000 .184 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q07C Pillai's Trace .219 .717 90.000 .978 .037 .979
  Wilks' Lambda .799 .714 90.000 .980 .037 .966
  Hotelling's Trace .231 .711 90.000 .981 .037 .977
  Roy's Largest Root 
 
.084 1.594 15.000 .074 .078 .889
Q01C Pillai's Trace .486 1.418 105.000 .004 .069 1.000
  Wilks' Lambda .597 1.436 105.000 .003 .071 1.000
  Hotelling's Trace .549 1.451 105.000 .002 .073 1.000
  Roy's Largest Root 
 
.216 4.107 15.000 .000 .178 1.000
Q07C * Q01C Pillai's Trace 1.037 1.036 315.000 .324 .069 1.000
  Wilks' Lambda .331 1.038 315.000 .320 .071 1.000
  Hotelling's Trace 1.180 1.038 315.000 .316 .073 1.000
  Roy's Largest Root 
 
.226 3.149 21.000 .000 .184 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q01C Pillai's Trace .824 2.038 105.000 .000 .118 1.000
  Wilks' Lambda .407 2.064 105.000 .000 .121 1.000
  Hotelling's Trace .985 2.075 105.000 .000 .123 1.000
  Roy's Largest Root 
 
.301 4.592 15.000 .000 .231 1.000
Q08A Pillai's Trace .100 1.650 15.000 .063 .100 .898
  Wilks' Lambda .900 1.650 15.000 .063 .100 .898
  Hotelling's Trace .111 1.650 15.000 .063 .100 .898
  Roy's Largest Root 
 
.111 1.650 15.000 .063 .100 .898
Q01C * Q08A Pillai's Trace .436 1.015 105.000 .441 .062 1.000
  Wilks' Lambda .633 1.014 105.000 .445 .063 .999
  Hotelling's Trace .480 1.012 105.000 .449 .064 1.000
  Roy's Largest Root 
 
.159 2.425 15.000 .003 .137 .985




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q08A Pillai's Trace .100 1.650 15.000 .063 .100 .898
  Wilks' Lambda .900 1.650 15.000 .063 .100 .898
  Hotelling's Trace .111 1.650 15.000 .063 .100 .898
  Roy's Largest Root 
 
.111 1.650 15.000 .063 .100 .898
Q01C Pillai's Trace .824 2.038 105.000 .000 .118 1.000
  Wilks' Lambda .407 2.064 105.000 .000 .121 1.000
  Hotelling's Trace .985 2.075 105.000 .000 .123 1.000
  Roy's Largest Root 
 
.301 4.592 15.000 .000 .231 1.000
Q08A * Q01C Pillai's Trace .436 1.015 105.000 .441 .062 1.000
  Wilks' Lambda .633 1.014 105.000 .445 .063 .999
  Hotelling's Trace .480 1.012 105.000 .449 .064 1.000
  Roy's Largest Root 
 
.159 2.425 15.000 .003 .137 .985








Effect   Value F Hypothesis
df
Sig. Effect Size Power
Q01C Pillai's Trace .732 2.186 105.000 .000 .105 1.000
  Wilks' Lambda .424 2.419 105.000 .000 .115 1.000
  Hotelling's Trace 1.033 2.689 105.000 .000 .129 1.000
  Roy's Largest Root 
 
.673 12.606 15.000 .000 .402 1.000
Q09B Pillai's Trace .176 1.148 45.000 .237 .059 .984
  Wilks' Lambda .832 1.161 45.000 .221 .059 .984
  Hotelling's Trace .193 1.174 45.000 .205 .060 .986
  Roy's Largest Root 
 
.133 2.456 15.000 .002 .117 .987
Q01C * Q09B Pillai's Trace 1.046 1.083 300.000 .163 .070 1.000
  Wilks' Lambda .325 1.094 300.000 .137 .072 1.000
  Hotelling's Trace 1.212 1.104 300.000 .114 .075 1.000
  Roy's Largest Root 
 
.277 3.996 20.000 .000 .217 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q09B Pillai's Trace .176 1.148 45.000 .237 .059 .984
  Wilks' Lambda .832 1.161 45.000 .221 .059 .984
  Hotelling's Trace .193 1.174 45.000 .205 .060 .986
  Roy's Largest Root 
 
.133 2.456 15.000 .002 .117 .987
Q01C Pillai's Trace .732 2.186 105.000 .000 .105 1.000
  Wilks' Lambda .424 2.419 105.000 .000 .115 1.000
  Hotelling's Trace 1.033 2.689 105.000 .000 .129 1.000
  Roy's Largest Root 
 
.673 12.606 15.000 .000 .402 1.000
Q09B * Q01C Pillai's Trace 1.046 1.083 300.000 .163 .070 1.000
  Wilks' Lambda .325 1.094 300.000 .137 .072 1.000
  Hotelling's Trace 1.212 1.104 300.000 .114 .075 1.000
  Roy's Largest Root 
 
.277 3.996 20.000 .000 .217 1.000








Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q01C Pillai's Trace .698 2.044 105.000 .000 .100 1.000
  Wilks' Lambda .470 2.077 105.000 .000 .102 1.000
  Hotelling's Trace .818 2.099 105.000 .000 .105 1.000
  Roy's Largest Root 
 
.272 5.016 15.000 .000 .214 1.000
Q10B Pillai's Trace .191 1.238 45.000 .140 .064 .991
  Wilks' Lambda .820 1.237 45.000 .141 .064 .990
  Hotelling's Trace .206 1.236 45.000 .142 .064 .991
  Roy's Largest Root 
 
.103 1.883 15.000 .025 .094 .942
Q01C * Q10B Pillai's Trace .882 1.113 240.000 .118 .059 1.000
  Wilks' Lambda .391 1.120 240.000 .106 .061 1.000
  Hotelling's Trace 1.003 1.125 240.000 .096 .063 1.000
  Roy's Largest Root 
 
.235 4.184 16.000 .000 .190 1.000




Multivariate Tests (Reverse Order of Entry) 
Effect   Value F Hypothesis 
df
Sig. Effect Size Power
Q10B Pillai's Trace .191 1.238 45.000 .140 .064 .991
  Wilks' Lambda .820 1.237 45.000 .141 .064 .990
  Hotelling's Trace .206 1.236 45.000 .142 .064 .991
  Roy's Largest Root 
 
.103 1.883 15.000 .025 .094 .942
Q01C Pillai's Trace .698 2.044 105.000 .000 .100 1.000
  Wilks' Lambda .470 2.077 105.000 .000 .102 1.000
  Hotelling's Trace .818 2.099 105.000 .000 .105 1.000
  Roy's Largest Root 
 
.272 5.016 15.000 .000 .214 1.000
Q10B * Q01C Pillai's Trace .882 1.113 240.000 .118 .059 1.000
  Wilks' Lambda .391 1.120 240.000 .106 .061 1.000
  Hotelling's Trace 1.003 1.125 240.000 .096 .063 1.000
  Roy's Largest Root 
 
.235 4.184 16.000 .000 .190 1.000
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